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Fic. 1. Nest and seven eggs of Snow Bunting. Mainland near head of Frobisher Bay, 
Baffin Island, June 26, 1953. The photograph was taken at the nest-entrance without re 
moving a rock there. A rock to the right of and above the nest was removed, however, to 


allow more light to fall on the eggs. 





NESTING OF THE SNOW BUNTING ON BAFFIN ISLAND 
BY GEORGE M. SUTTON AND DAVID F. PARMELEE 


INANCED by a generous grant-in-aid from the Arctic Institute of North 
America, we spent part of the summer of 1953 (June 14 to August 22) 
studying the birdlife of southern Baffin Island. Our headquarters were at a 
United States Air Force Base near the head of Frobisher Bay, just south of 
the Arctic Circle. We walked considerable distances daily, covering regularly 
and fairly often an area about 18 square miles in extent. This area was 
bounded on the west by the Sylvia Grinnell River and Davidson Point, on the 
east by the high eastern shore of Tarr Inlet. Twice we journeyed by boat to 
the mouth of the Jordan River and the famous Silliman’s Fossil Mount, about 
16 miles west of the Base. By courtesy of the Royal Canadian Air Force we 
flew to three other parts of the island: the southeastern corner of Lake Amad- 
juak at Lat. 64° 38° N., Long. 70° 28’ W.; a lake just inland from Cape Dor- 
chester, near the northwestern tip of Foxe Peninsula, at Lat. 65° 20° N., Long. 
77° 10° W.; and a lake about 50 miles east-northeast of Wordie Bay, along 
the west side of the island, at Lat. 68° 31’ N., Long. 71° 22° W. 

The country we covered was rough “desert tundra” (Soper, 1940:16) for 
the most part. The Base at Frobisher Bay was on a grassy flat, but hills rose 
to the northwest, north, northeast, and east. The slopes were half-covered 
with snow when we started our work, though the lowland flats were bare. 
The weather was fairly comfortable during the latter half of June, but July 
was gray, raw and unpleasant, a notable meteorological phenomenon being the 
foul inclemency accompanying a southerly wind. The whole Bay was ice- 
covered, of course, and the mingling of the warm wind with the cold air 
above the ice produced fog. In August we had some gloriously bright, still 
days, but even in the warmest weather we rarely stepped outdoors without 
extra clothing. 

Of all the birds we saw, the Snow Bunting (Plectrophenax nivalis) was 
commonest; it was also the only bird we recorded at all the localities men- 
tioned above. About the Base proper it was less familiar than the Lapland 
Longspur (Calcarius lapponicus) as a dooryard bird, and it obviously did not 
have that species’ preference for grassland, but we saw and heard it daily 
about the big hangar and other buildings, near the tents of the Eskimo village. 
and at the dump. It was sometimes noticeable along the beach just above 
high-tide mark, or out on the tidal flats themselves. It was the only small 
passerine bird that we saw at all regularly on rocky peninsulas and offshore 
islets. It nested almost exclusively among the rocks, but in mid-summer it 


often flew considerable distances out onto the grassy lowlands, sometimes 


crossing lakes, rivers, or stretches of salt water in reaching places at which 
zg | 
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food was readily obtainable for nestlings. We saw it repeatedly in the monot- 
onous high interior; but it was less common there than in the rough land 
near the sea. 

When we started our observations on June 15 we instantly perceived that 
most of the Snow Buntings were paired. Occasionally we noted a separate 
male, a separate female, or two females feeding together by themselves. But 
the flocks had broken up. A south-southwest wind blew steadily all that day. 
The sun shone brightly part of the time, however; we saw three bumblebees; 
and a few flowers were in bloom. The male buntings were in boldly black 
and white feather, but scrutiny through our binoculars revealed extensive 
brown edgings on the back and rump plumage of two individuals, and a dark 
nape-patch on three others. The bills of both males and females were black, 
without a trace of yellow. Males were singing everywhere, some of them 
volubly. We witnessed one flight-song. The most characteristic callnotes 
seemed to be pit-i-tick, chew, chew-kit, and djjj (a soft g sound, imitable 
through pronunciation as one syllable). Whether singing or feeding, the 
birds obviously disliked the wind. In sheltered areas among the rocky 
hills we found them, pair by pair. A favorite feeding-place was the edge 
of a snowbank. Walking on the snow itself, the two birds stayed close 
together, often only a few inches apart, almost invariably facing in the same 
direction. They seemed to be finding something on the snow—minute seeds 
or insects presumably. They were silent most of the time so long as they 
were together; but if one flew off, the other showed concern through calling 
and standing high with head held up attentively. Separations of this sort were 
usually the result of a male’s leaving to drive off another male. All the males 
seemed to be established on, and defending, territories. Males who were with 
females sometimes lifted their wings high above their backs, or scuttled 
rapidly through the snow, with head lowered, as if showing off. “Scuttling” 
males sometimes ran swiftly in one direction, stopped, turned at a right angle, 
and scuttled off again. We did not see a female behaving in such a manner. 


We were puzzled by our failure to find nests. We saw many female birds, 
but not one of them flew up from underfoot, as if from a nest; not one acted 
as if she were gravid and waiting to lay an egg; and pairs were so indifferent 
toward us that we wondered if nesting had even begun. Actually, as sub- 


sequent findings proved, many nests had been completed, and eggs laid, by 


June 15. Clutches were incomplete, however; steady incubation had not 
started; and, for reasons not clear to us either then or now, the birds voiced 
no objection to our presence. We must have walked close to several nests, 
but we did not hear a single cry which sounded to us like a note of protest or 
distress. 


In mid-morning, on June 15, we spent about an hour watching a pair which 
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obviously had established themselves in a long, sheltered groove on a rocky 
ridge about a quarter of a mile north of the building in which we lived. The 
ridge rose abruptly from the broad tundra flat, and was the first and lowest 
of a series of foothills leading up to the high interior. The birds kept to the 
ground most of the time. They were on the move almost constantly, but their 
wandering seemed to be desultory. They were inseparable. They must have 
been feeding, but we never saw one chew at a berry, crack a seed, or pick an 
insect to pieces. Jabbing at the snow or moss, they obtained minute items 
which they swallowed rapidly. While on the snow their walking or running 
gait was easily perceptible. When obliged to cross a wide stretch of snow 
they both ran, with lowered heads, as if eager to reach the other side. The 
male did not sing. 


At about 11 o’clock both the male and female disappeared for a short time 
in a shadowy place under some boulders. When they came into full view 
again, the female had a piece of grass in her bill. She nibbed at this, as if 
testing its pliability, dropped it, then picked it up again. Carrying it, she 
walked rapidly about 50 feet across moss, rocks and snow, straight to a 
crack in a sloping rock about three feet above a big snowbank. The male, 
considerably to our surprise, made no attempt to copulate, though he followed 
her closely. The female entered the crack without the slightest hesitation and 
the male flew off downslope. 


The female was out of sight a minute or more. When she reappeared, her 
bill was empty. She preened a wing briefly, gave a djjj cry, evidently heard 
a response (though we did not), and flew off to join her mate. In vain we 
waited for her to return with more grass, or for the male to sing. Suspecting 
that what we had observed had not been nest-building at all, we went to the 
crack to investigate. We could not reach our hand in very far, and our grop- 
ing fingers failed to discover anything which felt like a nest, so we removed 
some loose stones. About 15 inches in from what had been the entrance, and 
a foot below it, lay a few pieces of dry grass. Wondering whether the true 
nest might be far back somewhere, well out of sight and reach, we replaced 


the stones. The snowbank in which we stood was four or five feet deep. A 


meltwater pool was at its lower end, about 40 feet south of us. The buntings 


themselves were nowhere to be seen. 


The following day we saw many pairs of buntings, occasionally noted a 
separate male or female, and observed several flight-songs, but we did not 
flush a female from her nest. Songs seemed invariably to include a repetition 
of certain polysyllabic phrases. Ordinary songs (i.e¢., songs not given in 
flight) sounded like (1) sir plee si-chee whee-cher; sir plee si-chi whee-cher 
and (2) chor-i-bee-chee, chor-i-bee-chee, chip-i-deer. Flight-songs were more 
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complex. We decided against disturbing the moot nest-site lest we cause the 
birds to desert. 


On June 17 we watched pair after pair, convincing ourselves that not one 
of the females was nest-building. We observed little wrangling amongst 
males. Females who were with males seemed to be spending all their time 


looking for food. Not once did we see a male attempt to copulate, or a female 
squat with fluttering wings as if inviting copulation. Separate females seemed 
quite content: they fed part of the time, preened their belly plumage occa- 
sionally, sometimes merely perched on the top of a rock. We witnessed 
several flight-songs, but no male confined his performances to flight-songs. 
In the afternoon we visited the moot nest-site. No bird flew out, nor was a 
nest visible through the cracks. We did not move the stones. 


On June 18 we walked about four miles up the Sylvia Grinnell River. We 
saw and heard buntings virtually wherever we went. Below the eyrie of a 
pair of Peregrines (Falco peregrinus) we picked up the remains—-wing and 
tail feathers principally——of several Snow Buntings. 

On June 19 we ascertained that there was a nest at the “moot nest-site” 
just where the two or three pieces of grass had lain on June 15. The nest 
appeared to be complete except that the grass lining was wholly without any 
feathers, hair, or bog-cotton (Eriophorum). We neither saw nor heard a 
bunting close by. About 300 yards to the south we found another nest 
(No. 2), with five eggs, at the bottom of a narrow crack in a huge rock. We 
found this nest in an unexpected way. Happening to see a lone female bunt- 
ing hurriedly feeding at the edge of a patch of gravel, we kept her in sight 
until, her hunger apparently satisfied, she flew east toward the high country, 
made straight up the slope to the big rock, and disappeared in the crack. 
The single flight, from feeding-spot to nest-site, was fully 300 yards. When 
the female left the nest at our approach, she lingered close by, chirping. Her 
mate did not join her. 


A fight we witnessed on June 19 was probably territorial. How the fight 
started we did not know: suddenly, there in the snow, two female buntings 
were battling savagely, biting each other and rolling over and over with 
wings fluttering. Pausing, as if to catch breath, they faced each other with 
beaks open, then resumed the attack. A male bird, almost certainly the mate 
of one of the females, stood close by, but did not join in the fight. When 
another male appeared, a moment later, the two males came to grips five or 
six feet from the fighting females, but they did not fight very hard. We 
thought for a time that one female might actually kill the other; but suddenly 
one of them flew off, with the other in hot pursuit, and the two males flew 
away in the same direction. Presently a male and female returned and 
settled down to feeding along the edge of the snow. Tinbergen (1939:27), 
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reporting his observations on the Snow Bunting in east Greenland, says: 
“Mated females do not tolerate other females in their neighborhood. Fights 
between two females were of common occurrence.” 


On June 20 we collected a pair of buntings (GMS 11714,-5), ascertaining 
that the testes of the male were greatly enlarged and that the oviduct of the 
female was much swollen. This was additional proof that egg-laying was 


going on. 


From June 20 on we continued to find nests, most of them with full sets of 
eggs or broods. Kumlien (1879:76) obtained “first eggs” for the season on 
June 20 in Cumberland Sound. At Lake Nettilling, Soper (1946:424) found 
the first full sets of eggs for the 1925 season on June 20; at Camp Kungovik, 
near the head of Bowman Bay, in 1929, he did not find full sets until “the 
early days of July.” At the head of Clyde Inlet, in 1950, Wynne-Edwards 
(1952:387) found the first nest for the season on June 25. It contained “four 
young two or three days old.” 


The appearance of the nest found by us on June 15 had changed consider- 
ably by June 20, for much white material, dog hair principally, had been 
added to the lining. Only Sutton visited the nest that day. When, at 5:50 
a.m., he approached the nest, he was greeted not by the female but by the male, 
who flew up companionably, alighted in the snow only a few feet away, and 
preceded him to the nest-entrance. Here, showing great solicitude, the bird 
stood, now looking in and down at the nest, now out and up at the man so 
close by. The nest was empty and the female was nowhere to be seen. Sutton 
waited in the vicinity for 40 minutes. During this period the male never left 
the nest very far; flew to the entrance four times, each time looking in; was 
not in the least secretive; and sang repeatedly. His callnotes were varied. 
Frequently a tick-i-ty or pit-i-ty note was followed, after a brief pause, by 
chew-kit. Occasionally the call was djjj, which seemed to be an inquiry as to 
the femaie’s whereabouts. Knowing full well the value of data obtained from 
color-banded birds, we nevertheless decided against any banding or marking 
of the adults at this nest before there were eggs or young. Where the female 
was that morning, no one could say; we believe she was alive, however. 
Often, during subsequent observations at this and other nests, we failed to 
see the female or male for surprisingly long periods. 


We did not visit Nest 1 on June 21. On June 22 we visited it at 5 a.m.. 


finding one egg in it. In the lining there were now a few white ptarmigan 


feathers. We remained in the vicinity for 20 minutes, seeing neither the 
male nor the female. We wanted to mark the egg, but failed in our attempts 
to take it from the nest. Each time we moved loose stones, pebbles fell and 
we did not want to risk breaking the egg. A hand could reach the nest, fingers 
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could grasp the egg, but the narrowness of the crevice prevented drawing out 
the closed hand. 

On June 23, at 5:20 a.m., we went to the nest. No bird flew out. There 
were two eggs. The eggs and nest were warm to the touch. Failing to see 
either bird, we decided to look for them. We finally found a pair, quietly 
feeding, about 200 yards to the southeast and well above nest-level. We were 
not sure that these were the owners of the nest, but they were the only buntings 
we saw anywhere in the vicinity. After experimenting with a pebble, we 
found that by turning the closed hand holding an egg, then partly opening 
the fingers with the palm up, an egg could be brought out successfully. We 
marked the two eggs, each with one red dot. We visited the nest at 9:30 p.m. 
(cloudy; raining slightly), finding neither bird there. There were only two 
eggs. 

Very early (1:35 o'clock) the following morning, Parmelee went to the 
nest. The weather was still gray and twilight seemed to be at its deepest. 
While Parmelee was searching for a place from which to observe, the female 
bunting left the nest (1:40). Immediately she was joined by the male, who 
apparently had been roosting among rocks about 50 paces to the southeast. 
The nest held only two eggs. Parmelee concealed himself with blankets about 
30 paces from the nest. The male bunting stayed close by, but neither bird 
seemed agitated. The female returned to the nest at 1:56. At 1:59 the male 
sang a full song and the female again left the nest. At 2:01 she returned and 
settled down. The male now stood guard on one of two favorite big rocks a 
few rods away. Squatting and flattening himself out, he kept an eye on 
Parmelee almost constantly for the next three hours. At 2:47 and again at 
3:24 he sang a full song. At 3:29 he sang three full songs in quick succession. 
At 3:31 he sang another full song. At 3:50 he chased off a male Wheatear 
(Oenanthe oenanthe) which had flown upslope from the west and alighted 
within a few inches of him. (We did not know it at the time, but a pair of 


Wheatears had a nest just over the little ridge to the west, about 40 paces from 
the bunting nest.) At 4:02 the male bunting sang a full song. At 4:49 he 
sang three songs in quick succession. At 5:15 he flew to the nest-entrance, 
went in, came out with a white feather in his bill, and flew back to his fa- 
vorite rock, At 5:17, of her own volition apparently, the female left the nest, 
flew to her mate’s favorite rock, and with him disappeared downslope. The 


nest now held three eggs. Between 5:30 and 5:45 the male sang 12 full 
songs. 


Tinbergen (1939:34) states that incubation “begins from one to three days 
after completion of the clutch.” On June 24 the female spent a good deal of 
time incubating the three eggs. We visited the nest about 1:00 p.m., finding 
her on the nest and the male a few yards away. Both were remarkably con- 
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fiding. Hesitant though we were to disturb the birds, we nevertheless ex- 
amined the nest several times to make certain that the female was actually 
incubating. Each time we went to the nest the female left reluctantly, dis- 
closing three eggs. The male behaved as if our visits were no cause for 
alarm. While we were at the nest, the female walked or ran about, looking 
at us, our equipment, and the entrance to the nest inquiringly. If we stood 
off a way, she ran or flew to the nest-entrance and looked in. More than 
once she went in, but promptly came out again. From about 3:00 to 4:30 
o'clock, while we were seated on rocks 20 yards away, the female was quiet 
on the nest, the male equally quiet on the top of a boulder. Part of the time 
he squatted and flattened out, as if dozing, but his eyes stayed wide open. 


We do not know just when the fourth egg was laid, but we first saw it at 
1:45 a.m. on June 25. At that time the female was on the nest but the male was 
nowhere to be seen. The female refused, at first, to leave the nest-crevice. We 
spoke to her, reached our hands in toward her, even touched her several times. 
Finally she hunched herself into a crevice just back of the nest while we re- 
moved the eggs for marking. When the nest was empty, she came forward, 
looked into it quizzically, then out at us, and retreated into the crevice. When 
we put the eggs back, she moved forward and settled down. After warming 
the eggs for a minute or so, she fluttered from the nest-crevice, alighted a few 
feet away, and ran about the rocks. Her manner was very gentle. She made 
no vocal sound, Presently she went back to the nest, settled on it, and stayed 
there. At 5:07 the male, who had not been in evidence, appeared with a 
mouthful of food. He went directly to the nest. We heard odd, rather angry- 
sounding cries of churr, churr. We could not, of course, see what was going 
on, but when he came out again, 30 seconds later, he had nothing in his 
mouth. He flew off a hundred yards or more, out of sight behind some rocks. 
The female continued incubating until 5:16, when, for no apparent reason, 
she left for about 45 seconds. Returning, she settled down for more than an 
hour of incubation, during which period the male came several times with 
food. At each visit the male completely disappeared in the nest-crevice and 


the quarrelsome-sounding churr, churr accompanied the feeding (presumably 


at the nest proper). We discontinued our observations at 6:30 o'clock. 


Thus far we had failed to ascertain at all exactly when the eggs were laid, 
though obviously they had arrived daily, about 24 hours apart. Convinced 
that the female was by this time much attached to her nest, we began taking 
liberties. Parmelee stayed near the nest from midnight to 3:40 a.m. on June 
26, at which hour Sutton took over. At 3:40 we forced the female to leave the 
nest: there were four eggs. At 4:00 o’clock we again forced the female to 
leave: there were still four eggs. At 4:55 she left of her own accord. There 
were five eggs. She was away from the nest only a short time. We withdrew 
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and allowed her to settle. Deciding that the eggs should be marked before we 
left, we went to the nest. The female refused to leave the nest-crevice. This 
time, from her hunched up position just back of the nest, she chirped several 
time, as if for help, but the male neither answered nor flew up. About 5:30 
she fluttered from the nest, flew off a way and joined the male. Presently she 
returned, followed by the male. After she had settled, he too went inside, and 
we heard the usual “churring.” In this case the sound probably did not ac- 
company feeding, for the male had had no food in his mouth. 


On June 27 (7:45 a.m.) and June 28 (8:00 a.m.) we visited the nest. The 
female was on the five eggs at each visit. From this time on work elsewhere 
prevented our visiting the nest very often. On July 4 (1:10 p.m.) we hap- 
pened by, flushed the female, noted that the five eggs were there, and saw 
the male fly directly to the nest with food. He expected to find his mate on the 
eggs. When he emerged from the nest-crevice with mouth still crammed with 
food, the female flew to him promptly, and we witnessed feeding outside the 
nest. The female lowered her head, opened her mouth wide, gave the growling 
churr, and fluttered one wing as she received the food. As she walked into 
the nest the male flew off. About 10 minutes later he returned with more food 
(among which was a pale green insect larva) and went in to the nest. An 
instant after he had disappeared we heard the churr of feeding. 

On July 6 we visited the nest, forcing the female off. There were five eggs. 
On July 7 we did not visit the nest. On July 8, at 4:50 a.m., the nest held four 
young and one egg. The natal down was mouse gray. Three of the young 
were noticeably larger than the fourth, which had obviously just hatched, for 
its down was damp. The remaining egg bore one of our red dots: it was the 
last egg laid. We caught and banded the female. This perturbed her, but 
she did not leave the vicinity. We continued our observations for some time, 
noting first that the young birds, though obviously eager to be fed (for they 
opened their mouths wide when touched), made no vocal sound of begging. 
We waited more than half an hour before either parent went to the nest with 
food. At 5:25 the male brought food, went in to the nest, and left without a 
fecal sac. At 5:35 the female (without food, so far as we could see) went to 
the nest. Before settling down, she walked in and out twice. We last examined 
the fifth egg at 1:00 p.m. It was very slightly bashed-in on one side, probably 
from our frequent handlings. 


On July 9, at 5:10 a.m., there were five young in the nest. The damaged 
egg had hatched successfully. The incubation period of the fifth egg had been 
at least 12 days and 9 hours; at most 13 days, 1 hour, and 10 minutes. 
Wynne-Edwards (1952:387) reports a period of 12 days “from last egg laid 
to last chick hatched.” The fifth young was noticeably smaller than the 


others, and quite dry. We arranged the five siblings in a row, noting that 
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the two largest were of almost exactly the same size; that one was slightly 
smaller than these two; that one was still smaller; and that the fifth was 
very small in comparison with the two largest. All five opened their mouths 
for food, even after being taken from the nest, but if any of them made the 


slightest vocal sound, we failed to hear it. 

On July 10, the two or three largest young produced a slight noise when 
begging for food, but the youngest made no noise at all, though it opened its 
mouth wide and seemed to be as healthy as the others. The begging ery grad- 
ually increased in volume from this date on. On July 11, when we removed 


Fic. 2. Female Snow Bunting on nest. Photographed by George Miksch Sutton on 
Southampton Island on July 2, 1930. 


the five young from the nest, only one of them, the smallest, opened its 
mouth for food. Some instinct may have prompted the others to keep their 
mouths closed. On this date we observed both the male and female parents 
bringing food and carrying away fecal sacs. Both parents carried food to 
the nest direct, i.e., the male did not give food to the female, and vice versa. 

On July 15 there were only four young in the nest (we did not visit the 
nest July 13 and 14). One was definitely smaller than the other three. We 
had no way of knowing, of course, whether this smallest bird had hatched 
from Egg 4 or Egg 5. The four young were begging noisily as we approached 
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the nest, but they instantly became silent when we touched one of them. We 
looked in vain for evidence that a lemming (Lemmus trimucronatus or Dic- 
rostonyx groenlandicus) had visited the nest or taken the young bird. Lem- 
mings of both kinds were common in the vicinity. 

On July 17 only three nestlings were alive. All three were active, and one 
scrambled into the crevice back of the nest and would not come out. A 
flattened dead one was under the others. We banded and color-banded two 
of the young (right leg, blue over aluminum). The young were at least 
9 days old, at most 11 days old, and had not yet left the nest proper. They 
were not, so far as we could ascertain, troubled with mites or other nest-par- 
asites. The parent birds were still carrying off fecal sacs. The begging of the 
brood we could hear fully 30 paces down-wind (prevailing wind velocity: 
10 mph). Nicholson (1930:299) states that the nestlings’ “chittering 
carried quite 150 yards.” 

We journeyed to the Jordan River mouth on July 17, and were away from 
the Base for several days. The brood probably left the nest-crevice at Nest | 
about July 20. When we visited the nest on July 21 we could not find the 
young anywhere. The nest was empty save for a great mass of feather-sheath 
particles and some droppings about the rim. Success: of five eggs, all 
hatched. Of five young, three probably fledged. Rearing the brood re- 


quired about five weeks (June 15 to about July 20). During this same period 
we found 21 other nests, some of which we visited regularly. 


Nest 2. Found June 19. Five eggs. About 300 yards south of Nest 1, at the bottom 
of a deep, ten-inch-wide, almost vertical crevice in a great rounded outcropping of rock. 
We could just touch the contents of the nest with arm fully extended. We flushed the 
female from her five eggs on June 20, 21, 22, 23, 27, and 28, and on none of these visits 
saw the male. On July 1 we saw the male, not the female. On that date the nest held 
three (possibly four) young and one egg. On July 5, 6, and 7 all we could see or feel was 
young birds, so we supposed that the five eggs had hatched. On July 8 we visited the 
nest about noon, just as sunlight struck part of the rim directly. We clearly saw the 
heads of two young, and perceived that there was at least one more. Using a bit of 
netting attached to a big wire hoop, we caught the female parent and banded her. We 
aimost caught the male too. Neither parent bird would creep directly under the net in 
entering the crevice, but both tried repeatedly to go straight down through it. They stood 
on it and walked on it, without, strangely enough, becoming entangled. When they 
entered the crevice they did so well to one side of, or below, the net. We caught the 
female with a surprise rush, forcing her to fly directly from the nest into the net. On 
July 10 we could see at least three young. One of these scrambled from the nest when 
touched with the fingers. On July 12 we could see three young, all of them “at large” 
in the crevice. They appeared to be strong enough to fly. Both parents were near the 
nest. Both carried food to the young direct (i.e., the male never gave the food to the 
female, or vice versa), and they did not go to the nest together. Neither was carrying off 
fecal sacs, for the young were no longer in the nest proper. On July 16 the young were 
gone, but there was still an egg in the nest. Fledging period: at least 12 days, probably 
more. Success: of five eggs, four hatched. Of four young, at least three fledged. 
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Nest 3. Found June 22. Five eggs. In a shallow, eight-inch-wide crevice in a vertical 
rock-face on the west side of a canyonlike stretch of the “HBC River” (our name for a 
small river which emptied into Frobisher Bay near the Hudson’s Bay Company post). 
Examining the nest was difficult, for it was ten feet above the only solid footing we 
could find. It was only a few inches back in the crevice, however, so could be reached 
with the hand once we had climbed to nest-level. We found it through seeing the female 
leave. While we were trying to photograph it, the female stayed very close. The male, less 
concerned or less confiding, flew up once, but quickly departed. We collected the nest 
and five eggs. In each egg was a small embryo. 

Vest 4. Found June 21 by a workman who saw the female go to it with a white feather 
for the lining. It held four eggs on that date. We first saw it June 23, when it held five 
eggs. It was under a big rock in the rubble along a steep stretch of construction-road and 
was alongside the rock on damp gravel rather than closely fitted into a crevice. We could 
ascertain its contents only by reaching our arm, full-length, under the rock. On June 26 
we flushed the female from her five eggs. On June 28 there were five eggs, and both the 
male and female were near the nest. On July 23 the nest was empty. A mass of feather- 
sheath particles indicated that several young had lived there for some time. Success: 
five young probably fledged. 

Nest 5. Found June 23, during a snow-storm. Five eggs, slightly incubated. In high 
country about a mile northeast of the Base, back about a foot in a crevice under a large 
stone. The female entered at nest-level, but when she left she flew from a hole several 
inches above the nest. We collected the two adults (GMS 11719,-20), the nest, and the 
eggs. 

Nest 6. Found June 24. Five eggs. Saw the male fly to the nest-entrance with food for 
the female, who was incubating. On high land about 500 yards east of the Base, in a 
deep vertical crevice so far down and back that we could not reach it. We visited this nest 
rather regularly. We first saw young in it on July 4. On that date we saw the male go to 
the nest-crevice with food. On July 5 we saw one egg in the nest, so assumed that there 
were four young. On July 10, we clearly saw three young and an egg; on July 12 two 
young and an egg; on July 16, three young (two inside the nest-cup; one outside it) and 
an egg. At least one young bird appeared to be ready to fly that day, but none of the 
brood actually left before July 17. Fledging period: 13 days. Success: of five eggs, four 
hatched; of four young, at least three fledged. 

Nest 7. Found June 24 in high interior about a mile east of the Base. Five eggs. Dis- 
covered through seeing the female fly out when we struck a pebble against rock several 
yards away. Nest in crevice under turf and a large loose stone which rested precariously 
on steeply sloping rock about 10 feet above a wide stretch of marshy tundra. Entrance to 
crevice several inches below nest-level, but easiest way to determine contents was to stick 


arm down through hole in the moss from above. One of the five eggs was partly buried 
in the lining. On July 4 and July 6 we flushed the female from five eggs. On July 9 the 
nest held three small young, one hatching egg, and one egg whose translucency indicated 


that it held no embryo. Here the incubation period for at least one egg must have been 
15 days—providing, of course, that incubation actually started on June 24. In this case 
the female may not have started incubation until “one to three days after completion of 
the clutch” (Tinbergen, loc. cit.). Success: of five eggs, four hatched. Of four young, 
four probably fledged. 

Nest 8. Found June 26, when partly finished. Under a comparatively small slab of 
stone resting on turf and rock on a steep slope about two miles north of the Base. Could 
see nest without moving slab, but determination of contents required moving it. Watched 
female nest-building for half an hour late in the morning on June 26. In all her trips she 
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was accompanied, back and forth, by the male, but he did not go into the nest-crevice. 


Much material (dry grass) she found under heaps of metal rods lying about 20 yards 


from the nest. We did not visit this nest again until July 11, on which date there were 
five eggs. On July 26 there were five young, almost ready to leave. These were obviously 
of different ages, three being larger than the other two, and one being definitely smaller 
and less active than the rest. We banded all five. Success: all of five eggs hatched. Of 
five young, all probably fledged. 

Vest 9. June 26. Seven fresh eggs. On steep talus slope in rough country about two 
miles north of the Base; in crevice between loose, angular stones about ten inches back. 
Found through watching the female go to the nest. Nest and eggs collected. 

Nest 10. Found June 26. Seven eggs. In crevice among rocks along base of steep 
ridge just above bed of small swift stream about two miles north of the Base. Saw fe- 
male go to nest. Male also in vicinity. On July 3 the nest held four young and three 
eggs, the latter all highly translucent. On July 11 the nest held three young and three 
eggs. Both the male and female were at the nest that day. We saw the female carrying a 
fecal sac from it. We did not visit it again. Success: of seven eggs, four hatched. Of 
four young, three may have fledged. 

Vest 11. Found June 27. Six young of assorted sizes, three of about the same size, 
but larger than the others; one conspicuously smaller than the other five. Nest in pile of 
loose stones near dump; in moist sand, under three big angular stones. Lifting one stone 
nicely exposed the nest to view. We visited the nest June 29, expecting to find some of 
the brood dead, for one of a nestful of young Horned Larks (Eremophila alpestris) we 
had been watching had perished, presumably as a result of the bad weather. The female 
flew out as we approached; the young were all in good condition. On July 1, when we 
lifted the stone and touched the young, five of them scampered into crevices nearby. We 
collected a middle-sized one (female, GMS 11737) and returned the others to the nest. 
They quieted down when covered by the hand. The collected specimen’s bill was dull 
corn yellow. Its underparts were suffused with faint yellowish buff, its chest indefinitely 
streaked with dusky. Shaggy natal down clung to the sides of the crown and of the 
hind-neck. The tail measured 16 mm. On July 2 we banded the remaining five of the 
brood. Three of them bolted from the nest as we removed the stones. The tails of these 
must have been fully 20 mm. long. On July 4 an adult male bunting near this nest was 
caring for two stub-tailed but fairly strong-winged young while the female (only) was 
caring for the young still hiding among crevices. Success: of six eggs, all hatched; of six 
young, five fledged (the sixth probably would have fledged had we not collected it). 

Vest 12. Found June 27. Four eggs visible. Near the sea, at the base of rocky out- 
cropping on Davidson Point, in crevice between large stones about two feet back and 
down, Crevice much too narrow to permit reaching hand and arm in. Saw female go to 
nest. We re-visited this nest only once—July 12. That day we could see at least three 
well developed young in the nest-crevice. Success: of four (perhaps more) eggs, at least 
three hatched. 

Vest 13. Found July 5. Four (possibly more) small young. In narrow crevice among 
large stones in high country about half a mile east of the Base. Flushed female as we 
were walking over rocky ground. Could not reach hand into crevice and could not move 
stones. On July 10 both the male and female were at the entrance to the nest-crevice. We 
could see at least three young well developed enough to scamper about when we peeked 
in. Fledging period: at least 11 days. Success: at least four young fledged. 

Nest 14. Found July 5. We could see young birds in the nest, but could not count 
them. Nest 300 yards from the sea, on Davidson Point, about 20 inches down among 
large stones along the edge of an outcropping. Both male and female at nest. On July 12 
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we removed some of the stones and found four young, all well developed and able to 
scamper about vigorously. In the nest was also one translucent egg. We put red color- 
bands (only) on the four young, noting that the brood seemed to be of equal size. At 
least one of them could fly a little. Success: of five eggs, four hatched. Of four young, 
all probably fledged. 

Nest 15. Found July 5 by F. Stuart Haley, who noted that there were “several” young 
on that date. Nest on a steep rocky slope above a lake about a quarter of a mile south- 
east of the Base, in a very narrow crevice about 14 inches in and down. On July 16 we 
visited the nest, finding five young birds in the immediate vicinity. Two flew strongly 
down the slope from the mouth of the nest-crevice; two were on a ledge about 24 inches 
from the nest, crouching among the stones; and one was about 15 feet down the slope 
from the nest. Success: five young left the nest, all more or less able to fly. Fledging 
period: at least 1] days, almost certainly more. 

Vest 16. Found July 9, in high interior about five miles southeast of the Base. 
Under a stone, in damp ground, in open grassy tundra nowhere near a rocky out- 
cropping or ridge. Only nest of this sort we found the whole season. Contents: two small 
young and five eggs, one of which was so obviously without embryo and so nearly im- 
maculate that we preserved it as a specimen. The other four eggs were opaque and ap- 
peared to be at the point of hatching. We did not visit this nest again. Success: of 
seven eggs, six probably hatched. On July 9 we watched a company of fifteen or more 
buntings, most of them males, obtaining food for nestlings on a gentle slope just above 
a widening of a little river not far from this nest. The birds seemed to be catching 
dipterous insects of some sort, perhaps crane-flies. Many of the flies they caught on the 
wing. When the birds flew off with a load of food some travelled up over the hilltops 
hundreds of yards away. Both Tinbergen (1939:36) and Nicholson (1930:298) report the 
gathering of food in areas apparently outside the territory. 

Nest 17. Found July 10. Four young (no indication that five eggs had been laid). 


In crevice among stones on steep slope about 40 paces from the west bank of the “HBC 


River.” Could reach nest easily with hand. The four young were of assorted sizes, the 
two largest of about the same size, the smallest conspicuously so. Success: of four eggs, 
all hatched; of four young, all probably fledged. 

Nest 18. July 10, in pile of stones about half a mile east of the Base. Could hear 
several young begging for food, but could not locate the nest itself. 

Nest 19. Found July 12. Five young, all fairly well developed. Between the Base and 
Davidson Point, on rocky peninsula, within 20 feet of the high-tide mark, in pile of 
angular stones. Ascertaining contents required moving one stone. Visited nest on July 16, 
finding three living and one dead young in crevices near nest. The dead one looked as if 
it had crawled into the crevice at the time of our visit July 12 and been unable to get 
out. Success: of five eggs, all hatched; of five young, at least three probably fledged. 

Nest 20. Found July 12. At least three young. Saw female carrying food to nest and 
fecal sacs away from it. About 30 inches down in crevice near top of low rocky outcrop 
on Davidson Point. About twenty paces from Nest 12. We did not visit this nest again; 
but on July 16 we saw a male (only) caring for three short-tailed young birds which 
probably had been reared in it. We collected two of these, a female and a male (GMS 
11757,-8). Success: of three (perhaps more) young, at least three probably fledged. 

Vest 21. Found July 15. At least four young, all out of nest proper and ready to 
leave nest-crevice. Nest out of sight and reach in deep crevice among rocks on steep 
slope about 300 yards east of the building in which we lived. Parent birds feeding young 
regularly, but not carrying off fecal sacs. Success: of four (possibly more) young, four 
fledged. 
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Nest 22. Found July 18. Several young, which we could hear begging for food. Nest 
in hole among crumbling limestone well up on high talus slope at north end of Silliman’s 
Fossil Mount, near the mouth of the Jordan River, about 16 miles west of the Base. We 
did not even try to reach in to this nest for fear of dislodging the rocks. Below a 
Peregrine’s eyrie, not far from the bunting nest, we found remains of several adult bunt- 
ings. 
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Concerning the above table the following statements may be made: 1. 
Nests 3, 5, and 7 we collected. 2. Nests 18, 21, and 22 we never saw nor “felt 
into” so we know nothing about them except that they contained clamorous 
young. 3. Nests 12, 13, and 20 may well have held more than three, four, and 
four eggs or young, respectively. 4. In 16 of the 22 nests the number of eggs 
and/or young was as follows: in three nests, seven; in one nest, six; in 1] 
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nests, five; in one nest, four. 5. In each of five nests with five eggs, one 
egg failed to hatch; in one nest with seven eggs, one egg failed to hatch; in 
one nest with seven eggs, three eggs failed to hatch. In the only nest with 
clutch-size of six, all the eggs hatched and all the young fledged (we collected 
one of the young). 6. Only two of the five dead young mentioned in the 
table did we actually find in or near the nest, but the others disappeared 
from some cause. 7. In 16 nests (all but 3, 5, 8, 18, 21, and 22) a total of at 
least 80 eggs was laid. Of these, 72 hatched and 8 did not hatch. The eggs 
that did not hatch were intact and translucent—i.c., no embryo developed in 
them. 8. From 15 nests (all but Nos. 3, 5, 9, 16, 18, 21, and 22) a total of 60 
young probably fledged. Nests 16 and 22 we saw only once and have no idea 
how the broods fared. From Nests 18 and 21 the broods probably fledged, 
but we have no idea how large the broods were. 


The latest date on which we observed a newly built nest ready for eggs was 
June 26 (Nest 8). The eggs in this nest all were laid later than the five eggs 
of Nest 1, the last of which was laid June 26. Both Nest 1 and Nest 8 were ex- 
ceptionally late. The earliest date on which we actually observed a newly 
hatched young bunting was July 1 (Nest 2), but on that date five of the 
six young in Nest 11 were so well developed that they scampered in all direc- 
tions when we touched one of them. Two of this brood were able to fly a 
little on July 2, but they obviously preferred to stay among the stones, so 
calling them fledged as of that date would be misleading. We did not see 
other young out of nests until July 12 (Nests 2 and 14). About the middle of 
July a great many young birds left nests all over the area we covered most 
intensively; some of these were, of course, from nests we had not discovered. 


The latest date on which we observed young just out of the nest near the 
head of Frobisher Bay was July 26 (Nest 8). On that date we saw many 
groups of buntings, each group composed of three or four young and a male 
or female parent, and we saw one adult female taking food into a crevice. 


On July 28 we took special note of several young birds with apparently 
full-grown tails. These were going about independently of their parents. One 
of them tugged energetically at a plant-stem, as if trying to pull or shake 
something edible from it. We noted, too, on that date, a molting adult female 
unaccompanied by young. On July 30, at Davidson Point, we saw a worn- 
looking female feeding three young which followed her about, giving the 
characteristic food-cry of the fledgling—zhip or zhi-dip. On July 31 we looked 
in vain for an adult bird accompanied by young. A full-tailed young bird 
which we watched for some time gave a chi-ti-ty callnote indistinguishable 
from that of the adult. On August 1 we heard young birds calling chew-kit 
as well as chi-ti-ty. On August 2 we noted the first definite flocks of young 
birds. They were near the dump. They were not in close-knit companies; but 
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they flew up and about together, and there were no adult buntings with them. 
They were feeding on half-hardened seeds which they nibbled from various 
low-growing plants. Several young, and a few adult, Lapland Longspurs were 
feeding with them. Near a lake about 50 miles east-northeast of Wordie Bay, 
at Lat. 68° 31’ N., and Long. 71° 22’ W., we saw a female bunting feeding 
stub-tailed young as late as August 8. 

In general it may be said that in the Frobisher Bay area the Snow Bunt- 
ing’s nesting started about June 10 and was over by July 26 in 1953. At Camp 
Kungovik, in the Bowman Bay district, in 1929, Soper (1946:424) did not 
find full sets of eggs until early July, and he noted the first young a-wing at 
Cape Alberta on July 27. 

Certain of our observations between June 15 and July 31 merit special at- 
tention, First: we noted such striking differences in size among nestlings of 
most broods as to convince us that incubation usually started before comple- 
tion of the clutch—as it did in the observed case of Nest 1. This is quite 
counter to Tinbergen’s statement (1939:34) that incubation starts “one to 
three days” after the clutch has been laid. In mid-July, when many young 
birds were leaving their nests, we often saw some young of a given brood well 
enough developed to run from the nest-cup in various directions, while others 
remained in the nest; or some old enough to fly from the nest-crevice and 


make rapidly off, while others ran back to hide among the stones. These 


non-flying birds were definitely younger, i.e., less well developed, than the 
fliers, a fact we proved to our satisfaction several times. True fledging is, 
in other words, a leaving of the nest-crevice. We believe it is customary for 
a young bird to remain in the nest-crevice until it can fly quite well. The two 
or three oldest birds of the brood leave with the male parent (observed July 
3 and 16), and the female continues to feed the younger siblings, which stay 
a while longer in the nest-crevice. Most of our late observations of adults 
carrying food into nest-crevices were of females. 


There was a gradual subsidence of singing by the males. On July 6 we 
heard several full-length ordinary songs and observed one flight-song. On 
July 7 we heard several ordinary songs and watched one male performing a 
flight-song several times. This individual we collected (GMS 11743), finding 
it to be black-billed and in boldly black and white plumage. Its testes were 
greatly enlarged, and the vas deferens was coiled into a large knot in the 
region of the anus. July 7 was the latest date on which we observed a flight- 
song. Ordinary songs we continued to hear now and then, especially in the 
morning, until July 13. Thereafter singing virtually stopped. We heard one 
full song near the dump early on the morning of July 27. 

The postnuptial molt started about the time the young left the nest-crevice, 
the postjuvenal molt shortly thereafter. The two strong-winged young birds 
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which we collected July 16 were in full juvenal body-feather, but their remiges 
and rectrices were not free of sheath at the base. They were following, and 
being fed by, the male parent exclusively. They were dark-billed and so was 
their father, who appeared to be in full breeding feather (i.e., not molting). 
On July 24, we carefully observed several dark-billed aduits, deciding that their 
molt had not yet started. On July 28 we observed several young birds with 
full-length tails, some adults which appeared still to be “in quite complete 
plumage,” and one molting adult female. On July 29, on an island near 
Coffin Island and well southwest of the Base, we found feathers of adult and 
young Snow Buntings below a Peregrine’s eyrie. Young birds observed at 
Davidson Point, July 30, were molting their body plumage extensively. On 
August | all adults we saw seemed to be molting, and they were all in rough 
country either close to the sea or well back from it. Their bills were black. 
On August | we collected a young female (GMS 11800) in complete juvenal 
body-feather but with somewhat sheathed flight feathers. The bill was yellow 
basally, dusky at the tip. The female we saw feeding a stub-tailed young bird 
on August 8 (at a lake 50 miles east-northeast of Wordie Bay) seemed to be 
black-billed and in full breeding plumage. A female specimen (GMS 11849) 
collected at the Base August 18 proved to be largely in first winter feather. 
Even at a distance the brown tone of the head and chest, and the yellow of 
the bill, were readily apparent through the binocular. 
NESTING SUCCESS 

Obvious from Table 1 is our belief that not one of the 22 nests was de- 
stroyed by a predator. What did away with part of the brood in Nests 1, 2, 6, 
and 19 we cannot say. So far as we could determine, they were not killed by 
any sort of nest-parasite. None of the several nests we made a point of tear- 
ing to pieces was infested with mites or fleas. The dead young one at Nest 19 
looked as if it had become wedged in a narrow crevice and been unable to 
back out. 

The success of the 19 nests we observed (i.e., did not collect) strikes us as 
remarkable. During inclement weather whole nestfuls of young Water- 
Pipits (Anthus spinoletta) died of starvation not far from bunting nests which 


suffered no losses at all. Young Horned Larks perished in or near their nests 
from starvation or exposure or both. Two young Wheatears of a brood of sev- 
en drowned in a pool at the foot of their nest-cliff. No such accident befell any 
of the buntings, though we did, admittedly, find a dead stub-tailed young 
bunting at the edge of a lake between the Base and the Hudson’s Bay Com- 


pany post on July 27. We were puzzled by the disappearance of one of the 
brood in Nest 1. The nestling may have been carried off by a lemming but, 
despite the great abundance of these rodents, we saw virtually nothing which 
clearly proved to us that they were predatory in the usual sense of the word. 
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As for the weasel (Mustela erminea), Sutton’s (1932:248) experience on 
Southampton Island led him to believe that any weasel which might find a 
nestful of young buntings would certainly destroy the whole brood. We 
looked in vain for weasels in the immediate vicinity of the Base. The only 
time we recorded the mammal was, in fact, on July 22, when we collected two 
males (an adult and a full-grown young one) about half a mile east of the 
Hudson’s Bay Company post. The Arctic fox (Alopex lagopus) too was very 
rare: we failed to find even a track or dropping in the area intensively 
studied. 

The bunting’s choice of nest-site is highly important to species-success. 
The Raven (Corvus corax), a potential eater of bunting eggs and nestlings, 
does not eat them because it cannot reach them. We took pains to examine 
each bunting nest from the standpoint of predation and were struck by the 
fact that not one of them was easily reachable by a Raven, Snowy Owl 
(Nyctea scandiaca), Peregrine, fox, or dog. A weasel could have reached 
many of them, perhaps any of them, but weasels were extremely rare. The 
abundance of lemmings probably stood the buntings in good stead, for these 
mammals were so readily obtainable that the ow! had no occasion to molest the 
buntings. We visited several owl nests regularly; at not one of them did we 
find evidence that an owl had killed a bunting—or, for that matter, any 
other bird. Ravens fed regularly at the Base’s dump. Abundance of food 
there may have reduced to some extent the sum-total of that hardy species’ 
foraging. 


DESCRIPTION OF SPECIMENS 


Birds.—Five adult Snow Buntings (three males, two females) collected near the Base 
are all worn, hence without much brown in the plumage. The females are dark gray and 
white, not black and white, and they are much streaked, especially on the crown, nape, 
and hind neck. Measurements, in millimeters, are: 


GMS No. Sex Date Wing Culmen Tarsus 


11714 Male June 20 112 J 12 22.5 
11719 Male June 23 108 12.5 22.5 
11743 Male July 7 108 13 22 
11715 Female June 20 105 10.5 21.5 
11720 Female June 23 97.5 10 21 


Males 11714 and 11743 are more boldly black and white than 11719. The last looks 
like a younger bird than the other two, for all the dark parts of its plumage are brown- 
black rather than blue-black. It is unlike the others also in that its nape is spotted with 
black; its primary coverts are all tipped (9 to 12 mm.) with black; all its secondaries 
but the two innermost bear a black spot on the outer web at the tip; and some feathers 
of the rump and lower back are edged with brown. In our opinion all our specimens 
represent the nominate race, but 11719 has certain characters of P. n. insulae Salomonsen, 
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which is believed to be resident in Iceland. Salomonsen (1951:536), discussing the 
differences between nivalis and insulae, says: “The typical form . . . differs by having 

. dark spots on nape lacking, primary-coverts pure white or with an apical spot of less 
than 10 mm., first [innermost] primary pure white or with a small black patch a few mm. 
large, etc.” The wing, according to Salomonsen (1951:539) measures 103-115 (usually 
106-113) in male nivalis, 103-114 in male insulae. 

An immature female (GMS 11849) which we collected August 18 (wing, 104; tail, 67; 
culmen, 10.5; tarsus, 22) is in the final stages of the postjuvenal molt. The rectrices 
and remiges are fully unsheathed at the base. The bill is dusky at the tip, yellow basally. 

Among our most interesting specimens are the two juvenal siblings (GMS 11757 and 
11758, female and male respectively) taken July 16. The tail of the female is 60 mm. 
long, that of the male only 49 mm., clear evidence of the considerable age-discrepancy 
possible within one brood. The female is the browner or buffier in tone throughout, 
especially on the belly, and her chest is the more definitely streaked. In both specimens 
the bill is dusky, without a hint of yellow. Both birds were flying strongly, though their 
flight feathers were still sheathed at the base. No natal down whatever clings to the 
plumage of the head or back. 

Egges.—The single egg collected July 9 is decidedly the least marked, and therefore 
the palest, of the 18 eggs we collected. It is bluish white with a sprinkling of very fine 
pale brown dots. The dots form a vague wreath around the larger end. The egg meas- 
ures 22.8 16.2 mm. 

The set of five collected June 22 are alike in having a strongly bluish white ground- 
color and comparatively few markings. Most of the markings (pale purplish gray 
blotches and scattered dark brown dots and scrawls) are at the larger end, where they 
tend to form a wreath. The eggs measure: 21.1 & 15.2, 22.1 x 16.0, 214 x 156, 
22.2 « 15.9, and 21.3 & 15.7 mm. 

The set of five collected June 23 are wreathed at the larger end with brownish gray 
blotches and dots and there are a few scattered dark scrawls all over each egg. The eggs 
measure: 22.0 « 15.3, 22.3 « 15.1, 22.2 « 15.8, 22.9 « 15.8, and 22.9 « 15.7 mm. 

The set of seven collected June 26 are all heavily marked, resembling, in that respect, 
eggs of the Lapland Longspur. In four of them the prevailing tone is a warm shade of 
brown; in three it is gray, and in these three the blotching is concentrated about the 
larger end. They measure: 21.1 x 16.1, 21.1 & 16.0, 208 x 16.1, 204 x 163, 
20.9 « 16.2, 20.3 « 16.1, and 208 x 16.1 mm. 

In size the 18 eggs average 21.58 « 15.84 mm. 
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SUMMARY 
1. At the head of Frobisher Bay, Baffin Island, in the summer of 1953, 
the Snow Bunting was the commonest land bird. Twenty-two nests found by 
us in June and July were all under, or among, rocks. Some of them we 
could neither reach nor see. 
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2. Clutch-size or brood-size in 16 of the 22 nests was as follows: four 


(one nest); five (11 nests): six (one nest): seven (three nests). 


3. Young from 19 of the 22 nests fledged from about July 3 (brood of 
six) to about July 27 (brood of five). Average approximate date of fledging: 
July 16. At a lake 300 miles north of the head of Frobisher Bay we saw a 
female bunting feeding a stub-tailed young one just out of the nest, August 8. 


4. About 35 days were required for producing a brood: four days for 
nest-building; four to seven days for egg-laying; 12% to 13 days for in- 
cubating; and 12-14 days for fledging. We obtained no evidence of two- 
broodedness. 


5. Nests were built entirely by the female, but the male accompanied the 
female while she was gathering material. Not once did we observe copulation, 
but this might have taken place in the nest-crevice. 

6. A nest started June 15 was ready for lining on June 19. By June 20 
much dog hair had been added. By June 21 white ptarmigan feathers had 
been added and the first egg laid. The third egg was laid between 2:01 and 
5:17 a.m., June 24; the fifth egg between 4:00 and 4:55 a.m., June 26. In- 
cubation started just after the laying of the third egg. Hatching of the fifth 
egg took place at least 12 days and 9 hours, at most 13 days, one hour, and 
10 minutes after it had been laid. 


7. The female incubated the eggs. She was fed by the male (presumably 
at the nest proper) throughout the incubation period. A churr callnote from 
her accompanied feeding. This churr resembled the food-cry of the nestling. 
When the incubating female left the nest-crevice for food or exercise she was 
sometimes accompanied by the male. 


8. Newly hatched nestlings produced no sound when opening their 
mouths for food. When about two days old they produced a faint food-cry. 
This cry gradually became stronger. When the young were about ten days old 
the chorus of begging was audible to the human ear several rods from the 
nest. 

9. Young left the nest proper when about ten or eleven days old, before 
they could fly well. When they left the nest-crevice, a day or so later, they 
flew strongly. At this stage their tails were about 20 mm. long. The oldest 
two or three siblings left the nest-crevice in advance of the others and were 


fed exclusively by the male; the younger siblings, as long as they remained 


in the nest-crevice, and probably for several days thereafter, were fed ex- 
clusively by the female. 

10. Both the male and female bunting carried food to the nest direct, and 
both carried away fecal sacs. We never saw one adult transfer food to an- 
other adult. 
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ll. The food-cry of the young bunting after leaving the nest-crevice was 
zhip or zhi-dip. The young bird continued to use this cry for several days 
after leaving the nest-crevice. It began obtaining food for itself well before 
its remiges were full-grown. When it began obtaining its own food it flocked 
loosely with other young buntings. 

12. Three of the 22 nests found we collected. Of 80 eggs laid in 16 nests, 
72 hatched (in eight eggs which did not hatch no embryos developed). From 
15 nests a total of 60 young probably fledged. All of the 19 nests not collected 
as specimens were more or less successful. From each of two nests one nest- 
ling mysteriously disappeared. The most likely predator: a lemming, for 
lemmings were common, but we obtained no proof that a lemming even 
visited either nest. 

13. We found remain of buntings in the vicinity of three Peregrine Falcon 
eyries; but we found no bunting remains at any of several Snowy Owl 
nests which we visited regularly. 


14. The inaccessibility of bunting nests to such predators as ravens, owls, 


foxes and dogs greatly aids the species in its survival. 
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A CHACHALACA FROM THE MIOCENE OF FLORIDA 


BY PIERCE BRODKORB 


NLY six species of Miocene birds have been described from the eastern 

United States while no less than 47 are known from the Great Plains 
and westward. All of the eastern species are water birds and with one ex- 
ception all are from marine deposits. The only eastern non-marine Miocene 
formation which has yielded avian fossils is at the locality known as the 
Thomas Farm, north of Bell, Gilchrist County, Florida. Wetmore (1943) 
listed three bird bones from that deposit, only one of which, however, was 
determined beyond the family level. This was a shore-bird which he made 
the type of a new family, Rhegminornithidae. 

Recently Dr. Albert M. Laessle, of the Department of Biology, University 
of Florida, collected a fourth fossil bird in the same locality. The specimen is 
the tibiotarsus of a chachalaca, a representative of the family Cracidae which 
at present has a Neotropical distribution, extending from the lower Rio 
Grande south to Argentina. 

Three other Tertiary cracids have been described from North America. 
They are Ortalis phengites Wetmore (1923) from the Lower Pliocene of Ne- 
braska, Ortalis tantala Wetmore (1933) from the Lower Miocene of Ne- 
braska, and Ortalis pollicaris A. H. Miller (1944) from the Lower Miocene of 
South Dakota. The discovery of a cracid in the Lower Miocene of Florida is 


thus of considerable interest from a distributional standpoint. First, it helps 
to link the Miocene land fauna of Florida with that of the Great Plains area, 
as already indicated by White (1942) on the basis of the mammals of the 
Thomas Farm. Further it marks the fourth record of the family Cracidae 
from the Nearctic Tertiary. Although at present characteristic of the Neo- 
tropical Region, the cracids are unknown in South America before the Pleisto- 
cene (cf. Lambrecht, 1933:752). Thus the family is assumed to be of Neare- 


tic origin and probably did not reach South America before the Pliocene or 
Pleistocene land connection between the two continents. 


Boreortalis new genus 

Type. Boreortalis laesslei new species. 

Diagnosis. Agrees with the Cracidae in shape of external condyle of tibiotarsus, 
prominent oblique groove for branch of peroneus profundus crossing external side of 
base of shaft, extent and position of tendinal groove and bounding ridges along external 
anterior side of shaft, conformation of tibial bridge, and presence of a tubercle on lower 
end of tibial bridge. 

Closest to Ortalis, but differs from it as follows: (1) distal portion of bone less com- 
pressed; (2) are formed by anterior portion of external condyle greater, and therefore 
the condyle extends less abruptly forward from shaft; (3) depression on anterior internal 
edge of shaft opposite upper opening of tibial bridge larger and shallower; (4) tubercle 
on tibial bridge located more mediad, better developed, with more prominent edges, and 
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with its external margin concave; (5) area external to tubercle flattened, forming a de- 
pression which leads from shaft to intercondylar fossa; (6) depression in upper outer 
part of intercondylar fossa at base of external condyle below tubercle on tibial bridge 


much broader and shallower and without a pit; (7) pit on side of external condyle 


located nearer center, less forward and distad. 


Fic. |. Tibiotarsus of Boreortalis laesslei. Anterior (left) and external views. About 
two times natural size. 


Affinities. Although in the main closest to the chachalacas of the genus Ortalis, the 
fossil resembles the Central American black chachalaca (Penelopina) in one respect, 
the large size and shallowness of the depression opposite the upper opening of the 
tibial bridge. 


The question arises whether the other Tertiary chachalacas may belong in this genus 
rather than in Ortalis, especially since two of the three Tertiary species were referred to 
Ortalis with hesitation by the describers. The tibiotarsus is known only of Ortalis tantala. 
That species agrees with Boreortalis in having the distal end of the bone less compressed 
than in the living species of Ortalis. The figure, however, shows the external condyle 
rising abruptly from the shaft as in Ortalis in contrast » h the condition in Boreortalis. 
Since the other generic characters of Boreortalis are not mentioned in the description of 
O. tantala and are not evident in the figures, | hesitate to refer it generically. Still less 
can be deduced about the generic position of the other two species, which are known 
only from wing elements. 
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Boreortalis laesslei new species 
Fic. 1 

Type. Distal portion of right tibiotarsus (with internal condyle and posterior portion 
of external condyle missing), No. 743, collection of Pierce Brodkorb. From Lower 
Miocene at Thomas Farm, eight miles north of Bell, Gilchrist County, Florida. Collected 
November 24, 1953, by Albert M. Laessle. 

Diagnosis. Differs from the living species of cracids as detailed in the generic diag- 
nosis. Size between the living Ortalis vetula (Wagler) and Penelopina nigra (Fraser). 

Larger than other described Tertiary cracids. Of these Ortalis pollicaris is the largest, 
resembling the living 9. leucogastra in size. Ortalis phengites is smaller than the living 
O. vetula, and O. tantala is only about half the size of the living species. 

Measurements, Least width of shaft 4.4. least depth of shaft 3.8, distance from posterior 
end of base of shaft to anterior end of external condyle 9.4 mm. 


Associated Fauna, Since the discovery of the Thomas Farm deposit in 
1930 an extensive vertebrate fauna has been found there. The mammals, rep- 


resented by 34 or more species, have been studied by Simpson (1932), 
Wood (1947), White (1940, 1941, 1942, 1947), and Lawrence (1943), and 
have been summarized by Romer (1948). The reptiles were described by 


White (1942a) and Vanzolini (1952), and the frogs were reported by 
Tihen (1951). The paper by Wetmore (1943) on other avian remains has 
already been mentioned. The ecological picture derived from these studies is 
of a river flowing through a dry, grass-covered plain. The presence of a 
cracid is in harmony with the previously studied fauna, since its closest rela- 
tive, the present-day chachalaca, frequents the brush along streams in arid 
country. 
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THE VALUE OF THE CHRISTMAS BIRD COUNTS 


BY PAUL A. STEWART 


T the turn of the twentieth century the late Frank M. Chapman initiated 

Christmas bird “censuses” as a substitute for the old time “Christmas 
hunt” which was an organized effort to kill hawks, crows, and other “ver- 
min.” For many years the censuses were published in Bird-Lore. They have 
since appeared in Audubon Magazine and are now being published annually 
in Audubon Field Notes. Similar lists are also published in Canadian Field 
Naturalist and in several state and local journals. Only 27 persons made the 
25 lists of the first year. Participation in these censuses (now known as 
counts) has since made a spectacular growth, and the number of observers 
taking part each year has increased almost two hundred fold; 5,151 observers 
took part in 433 separate counts in 1951. 

The increase of participation in Christmas bird counts bespeaks their great 
popularity. The desire to contribute something to science, the wish to see 
one’s name in print, the rivalry for best lists, sport, and recreation are some 
of the considerations which prompt observers to go afield in all sorts of 
weather to make the counts. Whatever the personal motives for making them, 
these counts have proven to be a highly effective means of collecting raw 
data on early winter bird populations. 

In our constant probing into animal population problems, many special- 
ized techniques have been developed. Most methods of censusing have under- 
gone constant revision throughout their development, and many of these re- 
visions are increasing the accuracy of the information collected. Although 
this is true of numerous methods of censusing, in certain fields the techniques 
employed have not kept abreast of the times. It is proper to ask: of what 
value are the Christmas bird counts? Can we enhance their value and still 
hold the interest of the many who make them? 


SOME OPINIONS ON THE VALUE OF THE COUNTS 


Except for the stimulus for finding unusual birds, and for charting the in- 
vasions of northern birds, many ornithologists think that about the only 
value of the counts comes from the recreation furnished and the popularizing 
of bird study through the attention focused on it by the published lists. Per- 
haps these are the greatest values of the counts, but others think that they hold 
neglected possibilities. Their present limitation has been well expressed by 
L. S. Putnam (personal conversation). He stated: “The great number of 
variables inherent in the data derived through Christmas counts render them 
practically useless in the furtherance of scientific knowledge.” On the other 
side, Wing and Jenks (1939:343) stated: “Among all the activities of ama- 
leurs, none is a greater contribution to science than the taking of Christmas 
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censuses,” and Odum (1950:227) wrote: “One has the feeling that there is 
more gold buried in the mass of data than has yet been uncovered.” Because 
of the large number and scattered distribution of the participants, which re- 
sults in extensive sampling from a large area in a short period of time, | 
think that the method holds vast potentialities. However, its fullest possibili- 
ties are now being lost. 


SoME ATTEMPTS TO ANALYZE THE Count DATA 


The data at present are of limited application. Considering the large num- 
her of data amassed, relatively limited attempts have been made to analyze 
them. An early attempt to use the data as a basis for curves of population 
fluctuations in 10 species was made by Perkins (1914:14-15). The values 
plotted were derived by dividing the total number of individuals of a species 
by the total number of lists for the year. Even the important variable of 
extent of the total coverage was neglected. Nichols (1937:430-433) used 
a closely similar method of analysis. 

Ganier (1938:89-93) used counts from Nashville, Tennessee, to deter- 
mine the relative abundance of the “Christmas” birds in that area. Hicks aud 
Chapman (1933:135-150) analyzed the counts made in Ohio during the first 
32 years. Relative frequency of occurrence and the relative abundance of 
species were the principal items considered. Such attempts at determination 
of the relative abundance and comparative frequency of occurrence of various 
species, however, do not give ample consideration to the differences in cover- 
age of various habitats and differences in conspicuousness of different species. 


Wing (1947:1-270) analyzed all available counts up to 1939 and presented 


the calculations in tabular form. No interpretation of results was attempted. 
With the use of Christmas count data, Wing and Jenks (1939:343-350) 
plotted the relative abundance of the Downy Woodpecker throughout its 
range. They also appraised trends in populations of the Bob-white in 26 
states, the District of Columbia, and one Canadian province. Kendeigh 
(1944:82) plotted a curve showing yearly fluctuations of the Bob-white 
population in Ohio. Several additional statewide and area analyses have 
been made and reported in local publications. A partial list of these reports 
occurs in Audubon Field Notes (Anon., 1950b:187). 

Some analysts took unjustifiable liberties with the data; in all cases they 
left the reader with questions which should have been answerable by analyses 
of counts. The simple question of whether birds have increased or decreased 
during the period covered cannot be conclusively answered by analyses of the 
counts. In an analysis (unpublished) of 48 years of Christmas counts from 
Youngstown, Ohio, | found that the total number of birds noted per mile of 
travel increased from 12 (1904) to 123 (1950). I also found a markedly 
lower level in the numbers of Black-capped Chickadees found per mile of 
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travel each year since 1920 as compared with the eight-year period immedi- 
ately before that date. To what extent these changes were caused by actual 


changes in the populations is hidden by the many variables. 


Stow Trenp Towarp IMprovep METHODS 


While there is still much to be desired, considerable improvement has been 
made in the techniques employed during recent years. Modern lists include 
a much more complete account of weather conditions than was included in 
the earlier lists. Weather may have a profound influence on the results. 
The recent practice of reporting the extent of coverage of different habitats 
is also highly commendable. These two innovations indicate a trend toward 
improved method of the counts, but further refinement is desirable. Perhaps 
future improvement will be more of a qualitative than a quantitative nature. 

Spread of interest has been part of the improvement achieved, and there 
has been a gradual increase in the number of observers. This has been par- 
alleled by gradual extension of the routes covered. The continuous change 
of itineraries forestalls direct comparison of lists from successive years. 
There must ultimately come a time when further expansion of coverage will 
not increase the numbers of species found. This point may be near in some 
of the larger counts. If this is true, it is extremely desirable that the counts 
be continued without further modification of the routes covered, as succes- 
sive lists are more readily comparable if the same routes are followed each 
year. 


More Exact INFORMATION NEEDED ON EXTENT OF 
CoveRAceE IN DirFeRENT HABITATS 


Additional precautions are desirable if lists from different areas are to be 
comparable. There is need for information on the extent of coverage of 
different habitats. Fortunately, this information has been included in many 
lists of recent years. Coverage in different habitats, however, has been re- 
ported as percentages of total time spent, and the figures are usually derived 
from guesses. If the method is to be sufficiently sensitive to give the desired 
indication of small changes in bird populations, all pertinent information 
must be given with scientific exactness. 


Tue Mixine oF Data OBTAINED BY DIFFERENT METHODS OF TRAVEL 


There has been improvement in certain phases of the method of making 
the counts but marked deterioration in other phases. Increasing use of 
the automobile, coupled with competition for long lists, has lowered 
the scientific value of the counts. Most counts incorporate data collected by 
use of automobiles to scout through areas to list additional species otherwise 
overlooked. This practice unjustifiably accentuates the apparent abundance 
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of such conspicuous birds as hawks. In most cases the main count should 
include only birds listed by observers on foot. This is not to say that count- 
ing should never be done except on foot. Some counting is best done from 
an automobile or boat, and such counts are entirely acceptable for special 
conditions if a standard procedure is followed. Likewise, it is entirely fit- 
ting for the observer to use an automobile for visiting favored habitats, but 
a reasonable distance should be covered on foot in the habitats visited. The 
important thing is to segregate observations made by different methods of 
travel. It is clearly unscientific to compare observations made from an 
automobile with those made on foot, on a per mile or per hour basis. Pub- 
lished reports could distinguish between types of observations by enclosing 
in parentheses those numbers which do not properly belong in the main 
list made on foot. 


Tue Neep ror CompLete HONEsTY IN IDENTIFICATIONS 

In addition to encouraging undesirable use of the automobile, the com- 
petitive desire for long lists sometimes induces dishonesty. | have been told of 
a case where an accipitrine hawk was seen but not identified. Since the list 
contained Cooper’s Hawk, this unidentified bird was counted as a Sharp- 
shinned Hawk. In all fairness, however, such incidents are unusual. There is 
probably a high degree of accuracy in identification of the common birds. 
Observers should recognize that there is no particular value in long lists as 
such. Long lists, however, will usually result as by-products of the extensive 
coverage necessary to insure adequacy of the samples. 


NUMBERS OF BiRDs OBSERVED PER SPATIAL Unit Mort MEANINGFUL 
THAN NuMBERS PER Time UNIT 
The raw data which appear in the published reports must be translated into 
common values, such as the numbers of birds found per hour or per mile, 
before different lists can be compared. The present practice of reporting the 
extent of coverage of different habitats as percentages of total time spent as- 
sumes that the analyst will be interested only in the numbers of birds found 
per time unit of observation. In most lists time spent has probably been re- 


ported more accurately than mileage. Accordingly, in his analysis, Wing 
(1939) translated the data into terms of the numbers of birds found per 


hour. Actually, numbers of birds found per mile of travel is much more 
meaningful than numbers found per hour of observation. The total number 
of individual birds found is more nearly a function of the distance traveled 
than of time spent in the field. The walking speeds of observers must vary 
considerably. Colquhoun (1940:67) varied his walking speed from 1 to 2.3 
miles per hour and found that the slow-fast ratio for the numbers of birds 
noted per hour was | to 1.7. The rate of travel is not entirely without signi- 
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ficance even when the observations are considered on the basis of numbers of 
birds found per mile but is relatively unimportant. Ideally, a reasonably uni- 
form rate should be used on all counts even when the observations are to be 
considered on the basis of the numbers of birds found per mile. If a uniform 
rate of travel were always used the units of time and of distance would be 
equally satisfactory for comparative purposes. Such uniformity is obviously 
impossible. It is also more logical to refer to bird density in terms of space 
than in terms of the observer's time. 

While the present practice of reporting the coverage of the different habi- 
tats in terms of percentage of total time, rather than actual time, is probably 
not worth quibbling about, there is a slight advantage in having the in- 
formation given in units of actual time. The compiler is thus relieved of 
calculating a figure which must be reconverted by the analyst. 


SELECTION OF A ROUTE AND DETERMINATION OF THE MILEAGE COVERED 


If the count is properly planned and conducted, it is relatively easy to 
determine very nearly the actual distance traveled. Use of a fairly straight 
course will facilitate determination of mileage. In selecting a route, an itiner- 


ary which can be covered each year in spite of possible temporary shortages 
of observers should be chosen. This route should adequately represent the 
various habitats in the region. Reference should be made to aerial photo- 


graphs and the route thoroughly planned in advance. The distances to be 
covered in the different habitats should be carefully computed from the 
photographs and supplementary knowledge of the region. Aerial photographs 
are usually available at the local offices of the Soil Conservation Service and 
the Production Marketing Administration. In the absence of an aerial photo- 
graph, U. S. Geological Survey topographic maps can be used. The use of a 
pedometer furnishes a possible alternative. The mileage need be computed 
only the first year, for the same route should be faithfully followed each sub- 
sequent year. Thereafter, only distances in changed habitats need to be deter- 
mined. If possible, several persons should be familiar with each route so that 
its proper coverage is assured each year. 


VARIATION DUE TO NON-STANDARD 
Use oF Special ATTRACTING Devices 

In selecting a route, care should be exercised to avoid factors which arti- 
fically influence bird movements, such as bird feeders. Some observers are 
now spending as much as one fifth or more of their total count time around 
bird feeders. Observations thus made are not comparable with those from 
areas where no attracting devices are used. 

It is questionable, too, whether devices such as the “squeak” and the 
“sereech” should be used to attract birds unless their use is standardized. If 
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a chosen lure call is used at a standard frequency by all observers, it should 
produce reasonably uniform results. Unless their use is standardized, the 
various lures had best not be used. Likewise, the use of a dog in finding 
certain species of birds is undesirable. 


SUBDIVIDING OF Groups OBJECTIONABLE 


In many larger counts there is a rather prevalent practice of periodic sub- 


dividing and rejoining of groups of observers in making more thorough 
coverages of certain habitats. This adds littke more than objectionable com- 
plications. Cooperative effort in spotting birds is thus varied along the route. 
If a group of three observers spreads out so that individuals are 500 feet apart 
as they cross a weed-covered field, the distance traveled by each observer 
would be important in considering the number of Bob-whites found per mile. 
If Marsh Hawks were being considered, however, the distance which one 
person walked would be more nearly the thing to take into account. The 
matter of proper spacing of observers to give uniform lateral coverage of 
different species in various habitats is difficult and complicated. Greater 
uniformity will be achieved if subdividing groups is avoided. 

A possible exception is represented by a practice used by the Wheaton 
Club at Sugar Grove, Ohio. Many observers are available, and various habi- 
tats are traversed by a long line of observers separated by short distances and 
moving abreast. In many cases a complete parcel of habitat can be covered in 
one sweep. The size of the tract covered can then be determined with rea- 
sonable accuracy from a map or aerial photograph. A simple hatchet plani- 
meter (Dickerson, 1942:19-22) can be conveniently used for determining 
the areas of habitats with irregular boundaries. Fewer of the birds occupying 
a given area are missed and fewer counted twice, presumably, when this 
method is used than when a single observer walks back and forth through 
the same area. The numbers of birds found per mile should not be directly 
compared with the numbers found by a single observer or by a group of ob- 
servers following essentially the same path. The number of observers needed 
and the nature of the terrain to be worked limit the availability of this method 
for some counts, but the data yielded are much more valuable than those ob- 
tained by the standard method. 


THe HUMAN VARIABLE 


There are striking differences in the proficiency in finding birds of different 
observers. This is related to total field experience, recent field activity, keen- 
ness of vision, and acuity of hearing. The proficiency of a single observer 
may vary. For instance, his hearing may be dulled by a head cold or may 
deteriorate with age. The influence of the human variable can be greatly 
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reduced by several observers working together. At least one thoroughly ex- 


perienced observer should be in each group. 


Another important human variable is involved in personal estimates of the 
numbers of birds in flocks. With small flocks, reasonable accuracy is prob- 
ably assured by the combined efforts of several persons in a group, and actual 
counts can often be made. Estimates made by different observers of large 
flocks frequently vary widely and the count figures for large flocks of birds 
must be considered as only relative. 


SPECIAL Prop_ems IMposep BY FLocKING Hasits oF Birps 

The flocking of birds presents a major problem to the count analyst. Large 
flocks frequently include all the birds of a given species present in a consider- 
able area. Perhaps a flock of 5,000 Black Ducks is seen on a lake from one 
position. If we assume that the observer moves a distance of one foot, he is 
seeing 5,280 5,000 birds per mile of travel. Clearly, a figure thus obtained 
has no meaning, and another method must be used. There is no point in 
translating the count observations of such species into terms of numbers per 
mile, Analysis of the status of a species forming large flocks is most mean- 
ingful if it is made on a range-wide basis. Perhaps the best that can be done 
with the data on such species is to consider the total individuals included in 
the various lists. Supposed population trends based on these data would be 
meaningless unless an extremely large sample were represented. If the com- 
parative abundance of different species is to be determined, the relative fre- 
quency of occurrence should also be considered. 

All types of winter flocking are represented in different species of birds, 
and calculations of percentages of the total bird population made up of 
various species are seriously distorted if species forming large flocks are in- 
volved in the total. Just when a flock can be considered large is difficult to 
decide, and the decision is necessarily arbitrary. The important consideration 
is whether the local distribution of the birds is affected sufficiently by flock- 
ing to distort the results of the count. Probably the local distribution of the 
Bob-white in Ohio is such that the number of birds found per mile of travel 
gives an index to its relative abundance somewhat similar to that for a non- 
flocking species, while the Horned Lark should certainly be treated as a 
flocking species. Because of flocking and peculiarities in the movement of 
Horned Larks, the exact number of birds found probably has little meaning. 


This is also true of waterfowl, doves and crows. 


DIFFERENCES OF CONSPICUOUSNESS IN DIFFERENT SPECIES 


It would seem that counts of two nonflocking species such as Red-tailed and 
Red-shouldered Hawks should be fairly comparable. There may be factors in 
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the birds’ behavior, however, which cause a differential frequency of observa- 
tions. For example, perhaps one species calls more often than the other. 
There are many differences in conspicuousness among birds, and these dif- 
ferences are sometimes hard to detect and measure. Calculations of relative 
frequency do not give proper consideration to many differences in conspicu- 
ousness among the various species. The count analyst should make inter- 
specific comparisons with extreme caution. 


VARIATION IN CONSPICUOUSNESS OF BiRDs AT DIFFERENT TIMES OF Day 


Grinnell and Storer (1924:25) listed the numbers of birds found during 
each hour of observation and noted that more were found in the early morn- 
ing and late afternoon than at mid-day. Dice (1930:23) also pointed out 
that differences in bird movements at different times of day should be con- 
sidered. Dice properly recommended that the numbers of individuals found 
during each hour or half hour should be noted. Unfortunately, it is probably 
impracticable to record these details in the Christmas counts, but perhaps 


this does not justify a serious objection, as a fairly constant average probably 


results when all counts represent all-day walks. It is a practical though not 
entirely satisfactory alternative to have coverage in the various habitats equal- 
ly distributed through different hours of the day. An approximation of this 
probably results without special effort because of the varied habitats found 
in much of the country. The lists should always cover entire days as is 
usual for the counts. If a single habitat is worked during the entire day, 
approximately the average condition is shown in the results. 


VARIATION IN ResuLTs IMPOSED BY WEATHER VARIABLES 

The efficiency of observers varies with different weather conditions. For 
instance, if the temperature is so low that the observer's ears are kept covered, 
acuity of hearing is probably reduced. 

It is apparent, also, that the behavior and local movement of birds is in- 
fluenced by weather factors. The weather on the count day is closely related 
to the results obtained. The details of how different species respond to given 
weather conditions are not now known. If information were available it 
might be possible to use a weather correction factor in analysis, but the prob- 
lem is so highly involved that its exact details cannot be known for many 
years to come, 

A simpler method of reducing the weather variable would be to try to make 
weather a constant factor. Unfortunately, most count days are selected with 
regard to convenience rather than weather. When many persons make a 
single count, a day must probably continue to be chosen for convenience. 
When possible, observers should allow their choice to be guided by weather 
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forecasts. Weather should be chosen which is normal for the locality during 
the period. This should be reasonably pleasant if possible. If the forecast is 
in error it might be desirable to discontinue the count and make a second try 
for a day with appropriate weather. It is, of course, wholly unrealistic to 
expect complete standardization of the weather factor. 

The weather and other factors which preceded the count day may also have 
an important effect on the counts of certain species. Suppose fewer birds of 
a species are found in an area during a given year than is usual. A range- 
wide analysis of the species would indicate whether the unusual scarci- 
ty is local or represents a low for the species. In migratory species, a range- 
wide analysis would show if scarcity in the southern part of the range of a 
species were caused by less southward movement than usual. The counts now 
contain so many variables that such an analysis is not practicable. 

Use or Counts FoR CALCULATING THE ABSOLUTE 
Density OF Birps Per Unit oF AREA 

The application of Christmas counts shouid be restricted to the indication 
of trends in populations rather than the yielding of exact data on absolute 
density of birds per unit of area. A reasonable estimate of the numbers of 
birds occurring per unit of area can be made, however, if the width of the 
strip covered by the observer can be determined for the individual species and 
the different habitats. Unfortunately this strip usually lacks a well defined 
boundary, and the best that can be done is to determine its average width. 
Kendeigh (1944:77) presented a table showing the average distances at which 
24 species of birds were first observed. With this information the average 
width of the strip covered could be calculated, and the density of various 
species per unit of area approximated. But the width of the strip varies with 
observers, habitats, and weather conditions. Kendeigh concluded that scienti- 
fic use of Christmas count data for measurement of population size is not 
generally practical (personal correspondence, 1953). 

If the counts are to be used to estimate densities in different habitats, the 
need for truly random samples is accentuated. But routes are usually planned 
to cover the richest bird habitats in the region. This is fairly satisfactory if 
standardized, and if only trends in populations are to be determined. But 
random samples from each habitat are essential for an unbiased picture of the 
average densities in different habitats. Requiring these, however, would 


probably complicate techniques so much that participation would be seriously 


reduced, 
Exact MEASUREMENTS NEEDED OF Errect oF DIFFERENT 
VARIABLES ON RESULTS OF THE COUNTS 
Some of the suggestions in this paper merely represent repetition of needs 
pointed out by earlier writers, and some are a part of the official require- 
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ments for Christmas bird counts (Anon., 1950a:183-4). There seems to be 
some laxity in application and enforcement of improved counting techniques, 
and this may be unavoidable in such a large-scale volunteer enterprise. | hope 


that a number of observers will review their methods and apply an improved 


technique which might serve as a check on the reliability of adjacent counts 
using the prevailing method. A more desirable check could be made if the 
same area were covered with both methods through a series of different con- 
ditions. A worthwhile project for an enterprising bird club would be the 
study of the influence of the different variables (particularly the influence of 
variation in observer proficiency and weather) on the results obtained in the 
counts. A study should be made, also, to determine the minimum size of the 
area required for a satisfactory sample. Lack (1937:375) has already pointed 
out that a relatively large area should be covered if the sample is restricted to 
a single day. 
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SUMMARY AND CONCLUSION 


The Christmas bird count could be a highly effective method of collecting 
data on early winter bird populations, but the techniques now used are in 
need of refinement if the data are to have the maximum, or even much, 
scientific usefulness. There are so many variables involved that the lists from 
different years and localities are seldom comparable. An increased standard- 
ization of methods is needed. 

The data are best compared on the basis of the numbers of birds found per 
unit of distance, and the distance traveled in each habitat should be reported 
with scientific exactness. 

Observations made from automobiles must be separable from those made 
on foot. 

Efforts should be made to avoid bias of the data from use of artificial at- 
tracting devices such as bird feeders and the “squeak” or “screech.” Like- 
wise, dogs should not be used. 

Alternate subdividing and rejoining of groups of observers should be 
avoided. 


Proficiency in finding birds varies widely among different observers and 
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to some extent in the same observer at different time. For the reduction of 
the influence of the human variable, several persons should work together on 
each route. 

The flocking habit of birds introduces a serious problem to the count ana- 
lyst, and the data for species forming large flocks should be considered as 
only relative. Species forming large flocks should be considered by the ana- 
lyst on a range-wide basis. Percentages of the total local population which 
various species make up cannot. be computed when large flocks of birds are 
involved in the total because such flocks may represent concentrations from a 
much larger area than that covered for nonflocking species. 

Calculations of relative frequency of occurrence derived from the totals 
for all species do not give due recognition to the differences of conspicuous- 
ness among the various species. 

Observers should attempt to make weather a constant factor. This could 
be done by selecting a type of weather which annually occurs during the pre- 
scribed period and by making the choice of a day with regard to forecasts 
of this standard condition. 

If the numerous variables were properly controlled, a range-wide analysis 
of the status of a species during a given year would indicate the extent of a 
locally observed scarcity or abundance. 

The Christmas counts cannot be used to determine absolute bird densities. 

To provide a more exact appraisal of the value of the Christmas counts, 
studies are needed of the influence on the counts of the many related vari- 
ables. 

As a scientific method for collecting data on natural populations of wild 
birds, the Christmas count promises to be of vast utility, and is, indeed, the 
broadest available to science. The method will presumably always contain 


some flaws, but this should not discourage efforts toward needed improve- 


ment. The scientific value of the counts can be enhanced without serious in- 
fringement of their popular appeal. 
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A LABORATORY APPROACH TO THE STUDY 
OF IMPRINTING’ 


BY A. OGDEN RAMSAY AND ECKHARD H. HESS 


A, CCORDING to Lorenz (1937), imprinting differs from other forms of 


acquired behavior in that: (1) it occurs very rapidly; (2) it occurs only 


in a very limited part of the animal’s life; and (3) it is irreversible, or, at 
least, it is difficult to extinguish. Although imprinting was for some time 
thought to be found exclusively in birds, it now seems that it may be a more 
universal type of behavior. Suggestions from the literature point to the pos- 
sibility that it may exist in such diverse forms as insects, fishes, and mammals 
(Thorpe, 1950). The characteristics of imprinting listed above make it an 
extremely important subject in the study of behavior. This is emphasized by 
Thorpe (1950) who wrote, “It needs and would repay full and precise ex- 
perimental investigation more almost than any other aspect of animal be- 
haviour.” For this reason we decided to begin a careful analysis of the prob- 
lem. The experiments to be described represent attempts to develop labora- 
tory techniques to study the following problems: 
(1) What is the critical age for imprinting to occur? 
(2) What characteristics are necessary in the imprinting object if it is 
to release the reaction of following? 
(3) How long must young birds be exposed to the imprinting object, if 
imprinting is to be complete and irreversible? 
PROCEDURE 


The Mallard ducklings (Anas platyrhynchos) used in these experiments were 
hatched from eggs incubated in a forced-air incubator. Two days before 
hatching, the eggs were transferred to a still-air incubator fitted with glass 
doors and shutters. This latter incubator was kept very humid, as the duck- 
lings had to be removed and isolated as they hatched. Each duckling was 
given a number, and this number, as well as the day and hour of hatching, 
was noted on the cardboard box in which the duckling was placed. This in- 
formation was also recorded in the permanent records. The box containing 
the duckling was then placed in a third incubator, used as a brooder until 
imprinting and testing was completed, and only then was the duckling placed 
in daylight and given food and water. 

During school hours and during the night, it was not feasible to watch the 
hatching incubator constantly. At these times the incubator was examined 
every 1-2 hours and the age of the duckling was estimated by the degree of 
dryness of the duckling. 


'This experiment was supported in part by The Abbott Memorial Fund of the Universi- 
ty of Chicago. 
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For the experiments, papier-maché Mallard duck decoys were secured. 
These models were then fitted with off-center wheels that caused them to 
waddle when moved. The models also contained loud-speakers that could be 
attached to tape-recorders. The latter were fitted with circular tapes which 
allowed the same pattern of sound to be presented repeatedly. Some of the 
models had articulated heads that moved on springs with the motion of the 
decoy. In addition, a male model was fitted with a heating element and a 
felt apron so that the duckling could go under the decoy for warmth. 

The imprinting runs, as well as the test runs, were made in a 1.5 & 1.5 
12 ft. runway. This was covered on the bottom and sides with monk’s 
cloth and provided with a hinged cover of screen wire. It rested on legs 3 
feet above the floor. Fifteen watt bulbs were present overhead at either end 
and in the center. The remainder of the room was kept dark whenever the 
eggs were hatching, or when the imprinting or testing of ducklings was in 
progress. 

In the standard imprinting trials, the optimum male model, fitted with a 
heating element and a felt apron, was provided with an arbitrarily chosen 
series of calls, best represented as GOCK, gock, gock, gock, gock. Two main 
methods of imprinting were used. In the first series, the duckling was kept 
with the model 10 minutes, and although the movement of the model was ac- 


commodated to that of the individual duckling, it was kept in motion as much 


as possible for the entire period. The duckling usually traveled 150 to 250 
feet in the time allotted. In the second series, the duckling was kept with the 
imprinting object for 30 minutes and the model was moved a short distance 
every 5 minutes for a total of 12 feet. 

Five to 70 hours after imprinting, each duckling was given the following 
4 tests, which we estimated to be in order of increasing difficulty. These 
tests are graphically presented in Figure 1. The time of response and the 
character of the call note (i.e., whether pleasure tone or distress note) of the 
duckling were recorded. 

In the test situation a female model was used as well as the imprinting 
object or male model. The male model was connected to a tape recorder upon 
which was recorded the standard gock, and the female model was connected 
to a tape recorder which played the sound of a female Mallard calling her 
young. (In order to secure the latter record, a female Mallard with young 
was penned up, her young removed, and her call notes were recorded from a 
short distance.) In each test, as much as 2 minutes was allowed for a re- 
sponse, 

Test 1.—In this test both models were motionless at first and both were 
calling. The duckling in a cardboard box was placed one foot from each 
model in the center of the runway. The box was then removed to release the 
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duckling. After it had made a choice, the model chosen was moved slowly to 
the end of the runway to test the reaction of following in the duckling. 
Throughout the experiments the ducklings were never touched by hand but 
were picked up and released by means of the cardboard box mentioned. 
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TEST 4 


Fic. 1. Diagram of procedures used to test amount of imprinting. 


Test 2.--This test was similar to Test 1 except the male model was now 


placed at the far end of the runway, 6 feet from the ducklings. This test was 


designed to determine if the duckling would respond to the imprinting object 
even though the female model was now closer and louder. 

Test 3.--In the third test both models were kept silent and the ability of 
the duckling to make a response on the basis of visual cues alone was tested. 
The models and the ducklings were in the same starting position as in Test 1. 
After the duckling made a choice, the silent model was then moved to test the 
response of following. 

Test 4.n the last test the duckling was released from the center, as before, 
and the models were in the same starting position. However, in this test only 
the female was calling and when the duckling was released the female model 


was moved down the runway. Thus, to score a positive response, the duck- 
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and Hess 


ling had to go to the male although confronted with a variety of conflicting 
stimuli. 


If the duckling gave a positive response to the imprinting object (the male 


Mallard) in all tests, imprinting was regarded as complete. Such ducklings, 
when released, remained apart from parent female Mallards; the imprinting 
may, therefore, be regarded as irreversible. Only a few ducklings were dif- 
ficult to score on a quantitative basis. For these few, a response was con- 
sidered partial and scored as 0.5 if the duckling went in the direction of the 
imprinting object before the model was moved and remained there. Other 
qualitative differences in response were also noted. For instance, of the 92 
ducklings tested in the standard series, a total of 35 chose the male model in 
Test 3 and only 8 of these gave a distress note, even though no sound was 
used in this test. In contrast, only 16 ducklings went to the female model in 
this test, and 10 of these gave a distress note. 


CriticaL Periop 


Ninety-two ducklings were imprinted in the standard series, 54 by 10 min- 
utes of following (Table 1), and 38 by the 30 minute method (Table 2). In 
both of these series 13-16 hours proved to be the best age for imprinting. 
Approximately 50 per cent of the 21 ducklings imprinted in this age-group 
were completely imprinted. Only 3 other ducks made perfect scores, and 
none imprinted before 12 heurs of age or after 18 hours of age made perfect 
scores. Beyond 28 hours no imprinting occurred. In addition, 3 ducklings 
were exposed to the standard gock call continuously for over 24 hours before 
and up to the time of hatching. No imprinting occurred in these ducklings. 
In fact, 2 of the 3 responded to the recorded call of the female Mallard in 
preference to the call to which they had been exposed. The other duckling 
did not respond to either call. 

Under the conditions of the experiment, therefore, the period 13-16 hours 
is definitely the period for maximum imprinting in Mallards. This is made 
obvious by the graphs which include all of the 92 animals imprinted in the 
standard series. Figure 2 shows the percentage of animals in each age group 
that made perfect imprinting scores. Figure 3 shows the percentage of posi- 
tive responses made by these same ducklings in each age group. These results 
will be reported elsewhere (Hess and Ramsay). 

Our results contradict the findings of Fabricius (195la) who reported 
that ages before 12 hours are most favorable for imprinting in several species 
of ducks including Mallards. It may be that the tests we used were more 
sensitive than those used by Fabricius. We also wonder about the condition 
of his young birds; he reported that normal walking and running was not 
established until the ducklings were 16 to 28 hours old. All of our ducklings 
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Fic, 2. Percentage of “perfect” scores for Mallards imprinted in various age groups. 
Fic. 3. Percentage of positive responses made by ducklings and chicks in test series. 


could walk and run many hours before that, although we recorded that 4 of 
the 8 ducklings imprinted before they were 2 hours old could not even crawl 
in a straight line at first but circled in a clockwise direction. Six ducklings, 
3 to 4 hours old, imprinted by the 10 minute method, traveled an average 
distance of 75 feet in the time allowed. Maximum distance traveled was 250 
feet, minimum 16 feet. Fabricius also reported (195la) that fear responses 
first appeared in his Tufted Ducks (Aytha fuligula) and Eiders (Somaieria 
mollissima) at 12 hours. Fear responses to the imprinting model did not 
appear in our Mallards until 24 hours. Eleven of the 14 ducklings imprinted 
in this age-group showed strong fear responses. Of over 100 other Mallard 
ducklings (imprinted earlier) only 3 (ages, 16, 20, and 16 hours) showed 
alarm. It seems significant that the only ducklings that showed any appreci- 
able imprinting in the 21 to 24 hour group were the same individuals that 
showed no alarm. 


SOCIAL FACILITATION IN IMPRINTING 


Two groups of 2 animals each, well past the optimum imprinting age, 
were partially imprinted by being placed with 2 well imprinted ducklings and 
the imprinting object during the imprinting period. These all made much 


better scores than could be expected otherwise. Each of the 2 imprinted at 
28 hours made a score of 3 positive responses. Each of the 2 ducklings im- 
printed at 38 hours made a score of 2 positive responses in the test period. 
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TABLE | 


Tests of Duckuincs Imprintep ror 10 Minutes 
No. of Age in Number of positive responses 
ducklings hours Test 1 Test 2 Test 3 Test 4 Average 

l 4 : 0 2.4 
5 8 ; 0 2.4 
9-12 8 f 2 2.9 
13-16 is 3.3 
17-20 : : 2.3 
21-24 : : 

25-28 

29-32 








TABLE 2 





Tests or Duckuines Imperintep For 30 Minutes 
No. of Age in Number of positive responses 

ducklings hours Test 1 Test 2 Test 3 Test 4 Average 
8 l- 4 0 19 
12 5- 8 sf Lf 3 2. 
7! 9-12 3 . 3.1 
5 13-16 3 3.2 
0 17-20 

5 21-24 3 ; l 1.4 
l 25-28 0 0 0 








'Six of these 7 birds were 12 hours old when imprinted and very close to the age for 


maximum imprinting. 





TABLE 3 


Tests or Cuick Imprintep For 10 Minutes 

No. of Age in Number of positive responses 

chicks hours Test 1 Test 2 Test 3 Test 4 Test 5 Average 
0.4 

0.6 

1.0 

2! 





0 

0 
9-12 t 0 
13-16 : : ] 
17-20 .s l 
21-24 2.! iS 0 
25-28 0 


w 
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Nice (1953) observed imprinting in a 6-day old Shoveller (Spatula clypea- 
ta), apparently through social facilitation. We plan further study to deter- 
mine the effects of maturation of fear responses, and decline in tendency to 
respond to the imprinting object on imprinting as the duckling grows older. 
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RELEASE OF THE REACTION OF FOLLOWING 


Experiments on this subject were exploratory in nature and no final con- 
clusions can be drawn as comparatively few ducklings were used in each 
experiment. 

Sound..Seven ducklings of various ages were imprinted only on the 
recorded natural quack of a female Mallard calling her young. Of these, only 
b responded to the imprinting object at all in the test period. These 4 made 
fair scores in the tests (average score 2). The other 3 did not respond to 
either model. In contrast, of 38 Mallard ducklings similarly imprinted on 


the male model calling gock, only one failed to respond at all, and the group 


score averaged 2.5. 

Twenty-four ducklings of various ages were carefully tested for inherent 
preferences. These ducklings were first tested with the models silent and then 
with the male model calling gock and the female model calling quack. The 
calls were then reversed in the models 2 or more times. At no time were the 
models moved and each duckling was allowed as much as 5 minutes to make 
a response. No talking occurred in the laboratory where the ducklings were 
kept until after they were tested. We could not eliminate talking outside the 
room, 

None of the 24 ducklings made any move toward either the male or female 
models as long as the latter were silent. Fifteen showed no preference between 
the call notes. Of the 15, 10 made no move toward either sound, and 5 
responded to each call once. Of the remainder of the 24, 8 chose the gock 
consistently and only one chose the quack repeatedly. Of 15 ducklings simi- 
larly tested for preferences between the recorded duck quack and a spoken 
simulated quack, 2 definitely chose the simulated quack and one the recorded 
quack. Thus, the ducklings showed no real preference. 

Motion..-Four ducklings were kept with a motionless male model with- 
out heating element and with fixed head for 30 minutes. This model was 
giving the standard gock call. When the ducklings were tested, all gave posi- 
tive scores on Tests 1, 2 and 3. However, only one was imprinted at the 
critical age, and again, this is the only duckling that gave a perfect score. 
If articulated motion, or motion within the organism, is one of the key stimuli 
in releasing the following reaction, as claimed by Fabricius (195la), by the 
principle of heterogeneous summation, these ducklings should not have done 
nearly as well as they did. In our records it is recorded that 2 of these 4 
ducklings followed poorly in their first following response when they were 
about 2 days old at the test period. It remains to be determined accurately 
whether any difference in this response is due to lack of exercise or practice 
by the duckling, or due to a lack of willingness to respond. 

Three additional ducklings were imprinted by this same method on the 
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non-moving, non-articulated male model, calling the standard gock for 30 
minutes, and 3 others were imprinted by the same method on a small box 
fitted with a speaker. This box was approximately the same size as the male 
model, and the ducklings were all near the most favorable age for imprinting. 
When they were approximately 2 days old they were given the following tests: 
(1) male model and box both call the standard gock, (2) male model silent, 
box calls, and (3) male model calls, box silent. 

In the test situation, those imprinted on the male model scored a total of 
5.5 positive responses (and one negative). The ducklings imprinted on the 
box scored a total of 2.5 positive responses (and 2 negative). In other words, 
the ducklings imprinted on the male model were almost twice as strongly im- 
printed as those imprinted on the box. It also seems significant that 2 of the 
ducklings imprinted on the male model responded to the silent male even 
when the box was calling (Test 2), but none of those imprinted on the box 
responded to the silent box when the male model was calling (Test 3). These 
limited data seems to contradict Fabricius’ (195la) conclusion that ducklings 
have no inherent preference as to the form of the object. 


FIELD STUDIES 
Two groups of ducklings, kept with the male model during the entire im- 
printing period, remained with the male model and followed it in preference 


to parent female Mallards that tried to lead them away. These parent females 


had young of the same age as the experimental ducklings. During this ex- 
periment, as well as during the imprinting, the male model was calling gock 
intermittently. One day-old unimprinted duckling, used as a control, went by 
the male model calling gock and on to join the parent Mallard duck. One of 
these experimental groups that had been given less than 10 minutes practice 
during the imprinting runs in following a silent male model in the runway, 
went to a silent floating male model and followed it in spite of the female's 
attempt to lure them away. The second group with no practice in following a 
silent model went to the floating model, followed it briefly, and then left it to 
return to the more familiar model with wheels on nearby land. 

These results are not surprising when we recall that young of various 
species will follow non-articulated, smoothly moving objects, such as balls 
and boxes drawn along a cable (Ramsay, 1951), and that Grey Lag-Geese 
(Anser anser) if caught at the critical age will follow boats (Lorenz, 1937). 

A parent female Mallard duck, while resting quietly on land will sometimes 
spread her tail and move her folded wings slowly back and forth an inch or 
more from her body. In a previous experiment, 2 Mallards hatched by a 
Wood Duck (Aix sponsa) seemed to be attracted to a parent female Mallard 
which was displaying in this fashion but which, as far as we could observe, 
was not calling. This is an example of a releaser in the classical sense (Lorenz, 
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1937). It seems very likely, therefore, that Fabricius was dealing with 2 
separate innate releasing mechanisms, and not with 2 key stimuli in the same 
releasing mechanism, when he stated that articulated motion, or motion with- 
in the organism, is one of the 2 key stimuli in the release of the reaction of 
following. As Tinbergen has emphasized (1951), unless the innate responses 
of the organism are carefully analyzed into separate components, it will ap- 
pear that the animal is reacting to a complex of stimuli. 


COMPARATIVE STUDIES 


In contrast to these results with Mallard ducklings, 26 Cochin Bantam 
chicks, similarly treated as a group, showed comparatively little imprinting 
(see Table 3). None of the chicks chose the imprinting object in preference 
to the moving clucking female in Test 4, and only one chick responded to 
the male model in Tests 1, 2 and 3. In order to compare the chicks more 
adequately, an additional test followed Test 4. In Test 5 the female model 
was quiet and immobile and the male alone was calling. Even with the few 
animals tested, it is apparent that the critical age for imprinting in chicks 
corresponds closely to that for ducklings (Fig. 3). 

Of 13 chicks tested for inherent preferences, all but 2 chose the recorded 
cluck of a mother hen in preference to the standard gock. It seems logical to 
assume, therefore, that this very strong innate preference in chicks for the 
cluck resulted in these low scores and that by substituting another call that 
was not preferred, one might find that considerable imprinting had occurred. 
Since chicks are readily available in large groups as experimental animals, it 
would be worthwhile to devise suitable testing procedures for the study of 


imprinting in these animals. 


SUMMARY 


Ninety two Mallard ducklings were imprinted on a male Mallard decoy 
speaking a rhythmical GOCK, gock, gock, gock, gock, through a loud-speaker 
installed in the decoy. In order to secure maximum imprinting, this model 
was provided with an articulated head, an internal heating element, and off- 
center wheels that produced a waddling motion. For testing, a female model 
with loudspeaker also was used. 

From 5 to 70 hours after imprinting, each duckling was given the following 


4 tests, which we estimate to be in order of increasing difficulty: 


(1) Both models motionless, both call; duckling | foot away from each. 


(2) Female model louder and closer. 
(3) Both models silent. 
(4) Female model only calling and moving. 
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In the test situation the imprinting object, or male model, was used against 
the female model. The female was provided with the recorded call notes of a 
female Mallard calling her young and the male was provided with the stand- 
ard gock. 

Thirteen to 16 hours proved to be the critical age for imprinting in Mal- 
lards. Approximately half of the ducklings imprinted in this age-group were 
completely imprinted and went to the imprinting object in all tests. Only 3 of 
the remaining ducklings gave perfect scores. 


Three ducklings exposed to the standard gock call for 24 hours before and 
up to the instant of hatching showed no imprinting on that sound. 

Mallard ducklings were running normally in 3 to 4 hours. Fear responses 
did not appear until 24 hours. 

Beyond 28 hours no imprinting occurred ordinarily and only one duckling 
showed any imprinting beyond 24 hours. Four older ducklings (28 and 38 
hours) were partially imprinted by association with well-imprinted ducklings 
during the imprinting runs. 

Twenty-four ducklings were tested for inherent preferences. None re- 
sponded to either the male or female model when it was still and silent. In 
addition, 15 showed no preference to either call note when they were simul- 
taneously presented. Ten of the 15 gave no response and 5 responded once to 
each call. Eight ducklings showed a consistent preference for the gock and 
one responded repeatedly to the quack. 

Four ducklings were imprinted on a motionless, non-articulated male model 
sounding the standard call. These four all made positive scores in Test 1, 2 
and 3 and one, imprinted during the critical age, made a perfect score. Three 
additional ducklings imprinted by this method made scores over twice as 
good as another group of 3 ducklings imprinted on a box of the size of the 
model, giving the same call through an internal loudspeaker. 

Five ducklings in two different groups were imprinted for 24 hours on a 
male model. These ducklings stayed with this male model in preference to 
live parent females with ducklings of their own age. One group of these, 
with some experience in following a silent model, followed a silent floating 
model although one of the parent female ducks tried to lure them away. The 
other group followed the floating model briefly and then returned to the 
similar model with wheels on shore but did not go to the live parent duck. 

All but 2 of 13 bantam chicks tested for inherent preferences chose the 
recorded cluck of a mother hen in preference to the gock. None chose the 
gock in every test. Twenty-six bantam chicks were imprinted on the male 
model giving the standard call. These showed considerably less imprinting 


than Mallard ducklings. The critical age for imprinting chicks corresponds to 


that for ducklings. 
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BIRD MORTALITY AT AIRPORT CEILOMETERS' 


BY JOSEPH C, HOWELL, AMELIA R. LASKEY, AND JAMES T. TANNER 


5 ky first reported mass mortality of migrating birds at an airport ceil- 
ometer occurred in September 1948 (Spofford, 1949a and 1949b). In 
October 1951 we observed the aftermaths of similar but even larger accidents, 
and this stimulated us to assemble all available information on the subject. 


Other incidents, some previously unpublished, were discovered. We now know 
of twelve instances at ten widely scattered localities of bird mortality at ceil- 
ometers, the number of birds killed in the different instances varying from 
three to about a thousand. Observations have been made by us and by others 
on the behavior of birds around a ceilometer. The general pattern of events 
in these accidents is now clear, we think, although some of the causes leading 
to mortality are still not known. 


BEHAVIOR OF Birnps AROUND A CEILOMETER BEAM 


A ceilometer is an instrument used at airports to measure the height of the 
cloud ceiling. It consists of a beam of light and a receiver. The beam is 
produced by a mercury-vapor lamp and parabolic reflector usually mounted 
from five to ten feet above the ground and placed from 500 to 1000 feet 
away from buildings and similar structures. The candlepower of the light is 
about 25 million. The light is focused into a very narrow (about two degrees 
wide) vertical beam. It is so brilliant that the spot of light produced on low 
clouds at night can often be seen from several miles away and objects passing 
through the beam appear shining blue-white. Around the beam is an inverted 
cone of dim light that spreads upward within an angle of about 45 degrees 
from the vertical. The receiver, located on an airport building, scans up and 
down, detects the light when reflected from clouds, and automatically con- 
verts the angle of reception into the height of the cloud base above the 
ground. The ceilometer operates continually, day and night. Ceilometers 
have been in operation at major airports in this country since 1946. 

On cloudless nights the beam is relatively inconspicuous, depending on the 
amount of dust or mist in the air, and at such times few birds are seen pass- 
ing through the beam. On the night of October 1-2, 1952, the sky was clear 
at Knoxville, Tennessee, and the moon was almost full. Tanner, watching the 
Knoxville ceilometer for about an hour around midnight, saw only two pos- 
sible birds pass high and rapidly through the beam. At the same time ob- 
servers in Knoxville, eleven miles away, were counting birds seen through a 
telescope pointed at the face of the moon, and during the same period when 


1Contribution No. 93, Department of Zoology and Entomology, The University of Ten- 
nessee, Knoxville. 
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the ceilometer was watched, eight birds were seen against the face of the 
moon. In September and October, 1952, Bartlett (1952) watched at ceil- 
ometers on eight different nights when a cloud ceiling was either absent or 
high and saw from none to about six birds on each occasion; judging by the 
absence of chip notes, there was little migration on these nights. 


On overcast nights the ceilometer beam produces a bright spot of light on 
the bottom of the clouds. Large numbers of birds have been observed in the 


ceilometer beam only on such nights, and only during migration seasons. 


The following generalized description of the behavior of birds in and about 
the beam on an overcast night is based upon the reports of Bartlett (1952), 
Mrs. J. J. Hickey (in letter), B. F. McCamey (in letter), and the authors. 

Birds seen in and near the beam can be divided roughly into two groups. 
At the upper levels, up to the bottom of the clouds, birds pass through the 
beam rapidly, appearing like shooting blue-white sparks, and moving in the 
general direction of migration, from the north in the fall. Below these, and 
sometimes down almost to the ceilometer light, are more slowly flying birds, 
circling around in the dimly lighted area, passing quickly through the beam, 
or sometimes fluttering up or down in the beam. The longest that any in- 
dividual bird has been observed fluttering in the beam is twelve seconds 
(Hickey). Sometimes a bird will fly rapidly into the dimly lighted cone 
and swerve sharply to avoid passing through the brilliant beam. The highest 
number of birds that has been reported at one time is 1200 at Albany, New 
York, by Bartlett (1952); on the following night he estimated a maximum of 
600 at one time. An observer at Louisville, Kentucky, estimated 900 birds 
circling at one time (Lovell, 1952). 

Bartlett (1952) made some interesting observations showing that the birds 
fluttering through and around the beam must have come down from higher 
elevations. On a night when many birds were in the light, he had the operator 
of the weather bureau station turn off the light for twenty minutes, during 
which time the number of chips and call notes decreased from a large to a 
relatively small and normal number. “After one minute from the time the 
beam was turned on there were about 30 birds high in the beam, and none 
had yet been seen at 300 feet or less. By then the circling flight was apparent, 
and the direction of entering was no longer ascertainable. Not until after the 
fourth minute were birds seen to enter the cone at low levels; they came in 
from all directions. They might have been birds that dropped from the 
higher level; chip notes did not indicate low migrants” (Bartlett, 1952). On 
the following night he began observations before darkness, and the same 
pattern, although building up more slowly, was seen. 

Several observers have remarked on the great number of chips and calls 
heard from the birds in the light and from the darkness nearby. In May, Mrs. 
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Hickey heard the full song of Scarlet Tanager (Piranga olivacea), Yellow- 
throat (Geothlypis trichas), and Indigo Bunting (Passerina cyanea). 


Recorps oF Mortairy 

Table 1 summarizes the important facts about nine of the twelve known 
instances of bird mortality at ceilometers. The weather information included 
in this table came from the published accounts or letters describing each in- 
cident supplemented by U.S. Weather Bureau Daily Weather Maps. These 
maps detail the weather conditions at 1:30 a.m., Eastern Standard Time, for 
each date. We are indebted to personnel of the Craig Air Force Base, Selma, 
Alabama, and of the Weather Bureau Records Center for supplying additional 
information about the weather conditions at Selma. 

At the times when mortality has occurred, there has apparently been no 
difference in the behavior of the birds or the pattern of movement around the 
light from that observed on other overcast nights. There have been few wit- 
nesses of the actual killing of birds in these accidents. After the largest, at 
Knoxville, Tennessee, some of the airport personnel described seeing birds 
fall or fly into the ground. Mrs. Laskey was at the ceilometer in Nashville 
during the accident of October 7-8, 1951, and although she watched around 
the ceilometer and along adjacent runways, she did not see any birds come 
down. Neither did Mrs. Hickey see any birds killed or falling at the Madison 


accident. Mr. McCamey is apparently the only ornithologist or careful ob- 


server who has actually made close observations during such an accident; and 
parts of his letter are quoted here because of their interest: “[At 11:00 p.m.} 
it was a damp, foggy night, with a weak warm front approaching from the 
south. The ceilometer was on top of the vertical side of a hangar, with the 
arched roof of the hangar extending up and away from it. . . . The ceiling 
was at about 300 feet, the visibility one-half mile or less at the time. The 
birds were passing through the beam at 100 to 300 feet above the ground. 
Most of them flew straight through without hesitation, but every once in a 
while one would halt in the beam, fluttering, seeming to lose his sense of 
direction, and gradually dropping lower and lower as he fluttered in and out 
of the beam. . . . A few settled on perches or projections of the building. I 
could see them sitting motionless in the shadows . . . . The tragedies occurred 
when fluttering birds struck parts of the hangar and knocked themselves out, 
falling to the ground. . . . Occasionally I heard one strike the glass or metal 
sides of the building in the half hour I watched. . . . Next morning I got back 
soon after daylight; the weather had cleared with a cold front passage and 
the temperature had dropped. I started picking up birds, collecting them 
from an area extending 150 feet on all sides of the light position. Most were 
near the side of a building where they had dropped, only two or three out on 
the open lawn, in the clear. | picked up sixteen good specimens, throwing 
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and Tanner 


away a few that were too bedraggled, and undoubtedly missing more that lay 


on top of some of the buildings. A clean up detail appeared . . . and told me 


that they frequently found birds at this spot. The non-com in charge said they 
had half-filled a 55 gallon drum with birds ten days before, and that it was 
usual to pick up several handfuls, but that many times there were none .. . . 

The position of the ceilometer described in Mr. McCamey’s letter is unusual 
in being on the roof of a building, rather than near the ground and in the 
open; thus there were buildings near the light which the birds could and did 
strike. 

Much of the information on mortality of birds at ceilometers has been ac- 
quired by examination of the area and of the dead birds on the morning 
after an accident. The dead birds have been picked up in the vicinity of the 
ceilometer, but not always evenly scattered about it. At Knoxville most of 
the dead birds were south of the ceilometer, some as far away as 470 yards. 
At Nashville on October 8, 1951, most of the dead birds were south or south- 
west and up to 300 yards from the ceilometer. At Mitchell Air Force Base 
the birds were found south of the light and within 75 yards, and at Scott 
Air Force Base the three birds lay within 25 feet of each other and 70 yards 
south-southeast of the light. At Madison, all of the dead birds were within a 
sector lying northwest of the ceilometer light and as far away as about 250 
yards. In each of these cases the majority of dead birds was found in the 
direction from the ceilometer in which most of the migrants probably were 
travelling, south-southeast to southwest in fall and northwest in spring. At 
Nashville and Knoxville more birds were found on the concrete runways and 
parking areas than on the grassy areas. 

Injuries to the head were found in a number of the dead birds. At Knox- 
ville 315 Ovenbirds (Seiurus aurocapillus) were examined and about 80 per 
cent of them showed a blood clot beneath or within the skull or had a broken 
bill: no injury was evident on the remaining 20 per cent. Individuals of other 
species had broken bills. At Nashville in 1951 there were many instances of 
brain injuries. Mrs. Hickey observed the same kind of injury on birds that 
were found on the hard runways. 

Not all of the birds that come down are killed. At Nashville in 1951 thirty 
living birds were picked up and given to Mrs. Laskey who banded and re- 
leased them. Some of the airport personnel at Knoxville told of picking up 
birds and then letting them fly away; on the following afternoon there were 
still a number of birds on the ground or around buildings, some crippled and 
others apparently not. 

The number of species of birds killed in each accident reported in Table | 
is a minimum number; five of the reports state that the list of species is in- 
complete for one reason or another. A total of 69 species of birds has been 
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identified and reported as being killed at ceilometers. They are widely 
scattered in a taxonomic sense. Non-passerine species are Pied-billed Grebe 
(Podilymbus podiceps), American Bittern (Botaurus lentiginosus), Sora 
(Porzana carolina), Virginia Rail (Rallus limicola), Wilson’s Snipe (Capella 
gallinago), Mourning Dove (Zenaidura macroura), Yellow-billed Cuckoo 
i Coceyzus americanus), Black-billed Cuckoo (C. erythropthalmus ) , and Whip- 
poor-will (Caprimulgus vociferus). The following families of passerine birds 
are represented by the indicated number of species: Tyrannidae, 4; Troglody- 
tidae, 2; Mimidae, 2; Turdidae, 4; Sylviidae, 1; Vireonidae, 5; Parulidae, 
33; leteridae, 2; Thraupidae, 2; Fringillidae, 5. In Nashville on September 
10, 1948, the largest number of individuals of one species were Red-eyed 
Vireos (Vireo olivaceus), making up 38 per cent of the total. At Knoxville on 
October 8, 1951, 37 per cent of the birds killed were Ovenbirds. On the 
same date at Nashville, Tennessee Warblers (Vermivora peregrina) were 
commonest, 21 per cent of the total. On the other hand, at the accidents 
where large numbers of birds were killed, many species were represented by 
only from one to five individuals. 

The species and numbers of dead birds found are about what would be 
expected in the migratory flights for each place and time; they are nocturnal 
migrants that nest in large numbers, with few exceptions, to the north of the 
location of the accident and that are migrating at that time of the fall or 
spring. The birds killed appear to be a random sample of the migratory 


flight. There is no indication that any species is relatively more susceptible 


to ceilometer accidents than any other species present in the same migratory 
flight. 

Some species of birds have been seen or heard around ceilometer beams but 
have apparently not suffered mortality there. Mrs. Hickey reported the fol- 
lowing species heard at Madison: Green Heron (Butorides virescens), Spot- 
ted (Actitis macularia) and Solitary (Tringa solitaria) sandpipers, Black 
Tern (Chlidonias niger), and Kingbird (Tyrannus tyrannus). Bartlett 
(1952) reported seeing Screech Owl (Otus asio) and Starling (Sturnus vul- 
garis) fly through the dimly lighted cone at Albany. Tanner at Knoxville 
heard Killdeers (Charadrius vociferus) and Black-crowned Night Herons 
(Nyeticorax nycticorax) and saw the latter fly through the beam. 


DiscuSsION OF PossIBLE CAUSES 


In most cases of bird mortality at airport ceilometers in the fall, the 
weather conditions have been similar (see Table 1); the same general con- 
ditions have been present when medium to large numbers of birds have been 
observed around the light but no mortality occurred. A cold front has 
moved over the area within twenty-four hours or less, winds have been gen- 
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and Tanner 


erally from the north, an overcast of stratocumulus or stratus clouds has been 


produced by the cold front pushing under warmer air, there frequently has 


been a trace of rain, and visibility on the ground has been between four and 
ten miles. 

Only two of the twelve reported instances of bird mortality have occurred 
in the spring. In these the conditions seem to be about as follows; a large 
spring migration started (Mrs. Hickey stated in her letter that there was no 
wave of May migrants at Madison in 1952 until the night of May 23), then 
a cold front moved in from the north or northwest producing rain and an 
overcast or mist. The reason for these accidents occurring more frequently 
in the fall as compared with spring apparently is that the cold front which 
causes the low cloud ceiling also precipitates a large migration in the fall, 
while in spring a cold front slows or stops migration. 

These weather conditions set the stage, and then somehow birds are at- 
tracted to the ceilometer light. This may be caused by any one or a combina- 
tion of the following factors. An overcast, with the ceiling between 300 and 
5000 feet, may push the migration to lower than usual levels. The bright 
spot of light on the base of the clouds may attract birds, and so may the light 
itself on the ground. Once birds have begun to circle and flutter through the 
beam, the reflection of light from their bodies may attract other birds toward 
the light. As the number of birds in the beam increases, the beam will become 
correspondingly conspicuous, and still more birds may be attracted to it, re- 
sulting in a geometric increase of the number around and in the beam. 

When bird mortality at ceilometers was first reported, it was suggested that 
the light itself, being produced by a mercury-vapor lamp which generates a 
fair amount of ultraviolet, might be the cause of death. But L. J. Buttolph of 
the General Electric Company wrote us that, “The plate glass over the lamp 
would limit the ultraviolet to about the same as that from an ordinary in- 
candescent lamp ....” Except for its great intensity, the light may be con- 
sidered harmless. This conclusion is supported by the many observations of 
birds flying through the beam and continuing in level flight and of bats re- 
peatedly flying through the beam only a few feet above its source. 


All the evidence indicates that the cause of death is impact with the ground, 
another bird, or occasionally with a building. The problem remains of what 
causes the birds to lose their faculties and fly into or fall to the ground, or 
strike one another, or hit a building. Any satisfactory explanation of this 
problem will have to explain why there is mortality on some occasions and 
not on others, and when there is mortality why only part of the birds present 
around the light are killed. 

The fact that most of the dead birds have been found in the direction 
from the ceilometer in which the migration was moving suggests that it is the 
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birds in swift flight that are affected and not those that are circling and 
fluttering around the beam. The distance at which many dead birds were 


found from the ceilometer can only be explained by those birds having flown 


most of that distance; even allowing for the wind and a high flight speed, they 
could not have been carried to those distances by their momentum alone. 

One obvious explanation is that the birds are blinded by the brilliant light, 
lose their equilibrium because of this, and fly into the ground. This would 
not explain why many birds fly through the beam apparently unaffected; that 
is, why the light would blind some and not others. 

Another possible explanation is that birds collide with each other, and fall 
stunned or fly dizzily against the ground. This explanation fits most of the 
observed facts. Collision would be most likely to occur when there are large 
numbers of birds passing through the beam, and mortality would therefore 
be dependent upon the density of birds in the air. Occasions when birds were 
observed in the beam but no mortality was evident could be explained on the 
basis of the numbers being too low for collisions to be likely. This explana- 
tion is simple, and most of the observations agree in that on nights when 
mortality occurred there were more birds in and around the beam than on 
other nights. The observations of Bartlett (1952), however, are contradic- 
tory in that he observed very large numbers of birds in the light at one time 
(1200 maximum on one night and 600 on the following night) but could 
find no sign of birds having been killed. 


SUMMARY 


Twelve instances of bird mortality at airport ceilometers have been re- 
ported, the number of birds reported killed in each varying from three to 
over a thousand. All instances occurred during a migration season, ten in the 
fall and two in the spring. Mortality has occurred only when there has been 
a large migration and a cloud ceiling of 5000 feet or less; weather producing 
this combination is more frequent in the fall. 

The species of birds killed seem in each instance to be a random sample of 
the migrants to be expected at that time and place. In size they range from the 
smaller warblers up to an American Bittern. Most of the birds killed were 
passerines, but a number of non-passerines was represented, 

The dead birds examined have almost certainly been killed by impact, 
either with the ground, or with another bird in mid-air, or with a building as 
observed at the Westover Air Base. The ceilometer beam itself is not believed 
to be a direct cause of death. 

The following is an outline of how bird mortality at a ceilometer may occur. 
On a night when there is a large migration and a relatively low cloud ceiling, 
birds are attracted to the ceilometer light. On reaching the beam they first 
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fly through it, but some circle back to fly slowly or flutter in and about the 
beam. The brilliant light reflected from these birds may attract other mi- 
grants toward the beam. Mortality may result from birds being blinded and 
hitting the ground or rarely a building, or colliding with each other and then 


hitting the ground, or directly from mid-air collisions. 


LITERATURE CITED 


Anpip, R. S., Jr. 
1950 Migrating bird mortality at Mitchell Air Force Base, Long Island. Linnaean 
News-Letter, 4:2-3. 
Bartiett, G. 
1952 A wholesale attraction, but not destruction, of migrating birds by the Albany 
(N.Y.) airport ceilometer. Feathers, 14:61-66. 
Howe, J. C., ano J. T. TANNER 
1951 An accident to migrating birds at the Knoxville airport. Migrant, 22:61-62. 
LaBanp, K. A. 
1951 An accident to birds at the ceilometer near Smyrna. Migrant. 22:63. 
Laskey, A. R. 
1951 Another disaster to migrating birds at the Nashville airport. Migrant, 22:57 
60. 
Lovet, H. B. 
1952 Catastrophe to birds at a Louisville airport. Kentucky Warbler, 28:5-6. 
Sporrorp, W. R. 
1949a The accident to migrating birds at the Nashville airport. Migrant, 20:9-12. 
1949b Mortality of birds at the ceilometer of the Nashville airport. Wilson Bull. 
61 :86-90. 
Ziecier, A. 
1952 Three birds dead near an airport ceilometer in Illinois. Migrant, 23:75. 


DEPARTMENT OF ZooLocy, UNIVERSITY OF TENNESSEE, KNOXVILLE, TENNES- 
sEE (J. C. H. ann J. T. T. }; 1521 Grayspar Lane, NASHVILLE 12, TENNEs- 
sEE (A. R. L.), SEPTEMBER 23, 1953 





GENERAL NOTES 


Reactions of Chipping Sparrows to displaced nestlings.— A number of work- 
ers have set up experiments to test the reactions of young and adult birds in nesting 


situations. The natural occurrence described below has some elements which appear to 
be worthy of record in this regard. 


On July 7, 1953, about 9:30 a.m., we saw a Chipping Sparrow (Spizella passerina) 
fly up from three young on the ground in the wooded edge of a baseball diamond at the 
University of Michigan Biological Station, Cheboygan County, Michigan. The young 
were huddled in a small open area of bare ground between low bushes. Their heads 
were together and they lay almost directly below the nest, one side of which had broken 
loose from its attachment to a twig near the end of an oak branch about five feet from 
the ground, probably in the heavy wind storm (with a little rain) the previous after- 
noon. Both adults gave alarm notes nearby. 


As a marker to prevent our stepping on the young, two pieces of board a few inches 
long were placed end to end and at right angles to one another about five inches from 
the young birds. A few minutes later one of the adults had returned to the young and 
was brooding them, though unable to cover all three with its body and slightly spread 
wings. As the young were huddled close together, it was evident that the flat surface 
of the ground was a less favorable situation for brooding than the cupped depression of 
the nest. 


The next day, we each visited the birds independently. One of us made photographs 
of young and brooding adult from as close as four feet. Only the youngest bird was 
being brooded; it had moved to the nearest board, under which its head rested while 
its posterior end protruded from the adult's breast feathers. The other two young had 
moved into the angle between the boards, where they lay largely under the raised edges, 
one facing outward, the other parallel to the board with its head against the tail of the 
first. One of these had its eyes open, and both had the entire dorsum covered with 
feathers; the tips of the remiges had broken from their sheaths. 


The next visit was at 9 p. m., July 8 An adult flushed from the nest or a twig close 
to it, apparently having gone to roost there. All three young were huddled together 
and flattened close to the ground in the angle between the boards and mostly under the 
overhanging edges. 


Next day, July 9, a visit at 7:45 a. m. showed that the young were not at the boards, 
but the adults kept low overhead and scolded. Two fecal pellets, fairly fresh, were in 
the angle between the boards. After a brief hunt did not disclose the young, we hid 
150 feet away and watched the adults. They flew to the ground several times in the 
next 20 minutes, but a search there at the end of this time did not disclose any young. 


Another look at the boards showed that the feces were gone—presumably taken by one 


or both adults on their trips to the ground. As they gave alarm notes nearby, one had 
a worm in its bill. 


At 7:30 p.m. another search did not disclose the young. Two adult Chipping 
Sparrows were about 50 yards from the nest, one singing from a high perch and briefly 
chasing the other as it started to fly across the open ball field. No alarm notes were 
given. We do not know whether the young had moved some distance away or whether 
they had been removed by a predator, perhaps one of the Citellus tridecemlineatus in 
the area. 


216 
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The most significant features of the reactions of adults and young to the abnormal 
situation described above may be briefly summarized as follows: the huddling of the 
young in the partial enclosure of the boards; brooding of the young on the ground by at 
least one adult; removal of feces from the ground where the young had been for more 
than 24 hours; and roosting of the adult at the nest rather than with the young. 


The minimum teriperature the night of July 8, as registered by a maximum-minimum 
thermometer laid on the ground near the young was 51° F. The temperature of the 
previous night was not measured there but was probably similar.—Freperick H. Test, 
Department of Zoology, University of Michigan, Ann Arbor, Michigan, and Exvizasern R. 
Vanpecrirt, Muskegon, Michigan, March 23, 1954. 


Bob-white eggs in pheasant nest.—The parasitic practice of the European Cuckoo 
(Cuculus canorus) and our cowbirds (Molothrus) in depositing their eggs in the nests 
of other birds is well known. 


The practice is probably more common 
than is generally supposed in isolated 
cases among several species of birds. The 
accompanying half-tone shows a nest of 
the Ring-necked pheasant (Phasianus 
colchichus) filled with egge of the Bob 
white (Colinus virginianus). lt was dis 
covered on the property of Dr. Claire 
Straith on the outskirts of Detroit, Mich 
igan. This pheasant nest was first found 
when there were about six pheasant eggs 
present. About one egg was added daily 
for several days and then quail eggs be 
gan to appear, so that about a week later 
there were thirteen pheasant eggs and 
eight quail eggs present in the nest, at 
which time the photograph was taken 
The pheasant abandoned the nest and the 
eges all spoiled. 


The above incident was referred to D. W. Douglass of the Technical Staff of the 
Michigan Department of Conservation, who replied as follows: “Mr. Tucker discussed 
with me your letter regarding quail eggs in a pheasant nest. | have asked around the 
Division to see if we could get any definite records of this sort. We have not made an 


exhaustive effort but have so far failed to come up with any cases. However, referring to 
Stoddard’s “The Bobwhite Quail,” (1932, Charles Scribner's Sons, New York) we find 


that he mentions that so-called aggregate or dump nests, in which several female quail 


deposit eggs in one nest, are fairly common in the quail country. 


“There have been found as many as twenty-eight eggs in one nest with reports of as 
many as forty or more from other areas. Also, Stoddard reports on Bob-whites laying in 
chicken nests. It would not be at all surprising, therefore, if occasionally a quail laid 
eggs in a pheasant nest. This is a rather common occurrence among many birds.”—A1 
EXANDER W. Briain, 220] Jefferson Avenue East, Detroit 7, Michigan, November 2, 1953 
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The status of cranes in Nebraska.—Since there is sound evidence that most 
cranes which migrate northward west of the Mississippi River cross Nebraska, their 
present day occurrence in the state should be accurately summarized. Reference to 
Haecker, Moser, and Swenk (1945. “Check-list of the birds of Nebraska.” Nebr. Orn. 
Union, p. 11) suggests that these birds are of rare occurrence. However at the present 
time Sandhill Cranes in spring migration congregate in extremely large numbers in the 
central portion of the Platte River Valley. This note attempts to present correctly the 
status of the cranes (Gruidae) in Nebraska. 


Whooping Crane.—At present it is difficult to evaluate the exact status of the Whoop- 
ing Crane (Grus americana) in Nebraska because of its extreme rarity. Allen (1952. 
“The Whooping Crane.” Natl. Aud. Soc.) in his excellent monograph on the species 
admirably presented all of the data for Nebraska up to 1950. Since then there have been 
published one or two sight records per year. In the spring of 1953 more Whooping 
Cranes were seen in Nebraska than were reported in the previous two years. Most of 
these birds which spend any time feeding in Nebraska are almost certain to be reported, 
because most of the residents of the Platte Valley of Nebraska have been told to be on 
the alert for large white cranes and to report them immediately to federal or state game 


officers. Thus, it is known fairly accurately when Whooping Cranes do appear in 


Nebraska. Haecker et al. (loc. cit.) state that the Whooping Crane is: “A rare but 
rather regular migrant through central Nebraska.” At present we must consider the 
Whooping Crane an extremely rare migrant. 


Sandhill Cranes.-Probably the largest annual concentration of Sandhill Cranes (Grus 
canadensis tabida) in North America occurs in the Platte Valley of Nebraska, in that 
portion of the valley bounded on the east by Wood River in Hall County and on the 
west by Sutherland in Lincoln County. The cranes start appearing there early in March 
and reach their maximum numbers about the first of April. They remain in large num- 
bers for approximately one week and from the second week of April on they seem to 
diminish in numbers, although small flocks are occasionally seen during the first part of 
May. During the past five years I have seen flocks estimated at 15,000 to 20,000 in the 
area between Newark and Elm Creek in Buffalo County. Walkinshaw (1949. “The Sand- 
hill Cranes.” Cranbrook Inst. Sci., p. 119) quotes Kubichek who observed and photo- 
graphed a concentration of more than 100,000 cranes near Hershey, Lincoln County 
during the spring of 1943. Breckenridge (1945. Flicker, 17:79-81) reported seeing a 
flock of 20,000 (Grus c. canadensis) in this same area. The identification was based on 
the fact that, of the ten birds he was able to collect in this area, all proved to be Little 
Brown Cranes. Since it is impossible to separate the Litthe Brown Crane from the 
Sandhill Crane in the field, it is impossible to say which subspecies is the most 
abundant. From the little collecting done it appears that the Litthe Brown concentrates 
in the western portion of the Platte River Valley roughly in the area between North 
Platte and Sutherland, while the Sandhill concentrates in the eastern end of the range, 
that is, in the Newark-Elm Creek area. However, it appears that at all times the flocks 
contain both subspecies. It is interesting that most of the specimens collected 20 years 
or more ago seem to represent the Sandhill, while most recent specimens seem to be 
predominantly Litthe Browns. Haecker et al. (loc. cit.) state that the Little Brown 
Crane is a common spring migrant in the central portion of the Platte River Valley of 
Nebraska. They say of the Sandhill Crane: “Formerly a common migrant throughout 
the state and a breeder in the sandhills area. Now an uncommon migrant and probably 
no longer nests within the state.” At present this subspecies should be considered a 
common spring migrant in the same area as the Little Brown Crane. 
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Knowledge of the fall migration of all forms of cranes is very slight in Nebraska, 
mainly because large concentrations seldom occur in the fall and the birds fly at extreme 
heights. The report of the Committee on Bird Protection of the American Ornithologists’ 
Union (1944. Auk, 61:632-633) states that during the 1942 fall migration 11,000 cranes 
were seen at Crescent Lake Migratory Bird Refuge in Garden County. This report sug- 
gests that the fall migration does not follow the same routes as the spring migration. 
During fall the birds seem to be widely dispersed, as there are numerous reports of 
individuals or small groups of three and four visiting farm ponds and other small bodies 
of water throughout the state. 

There is very little possibility that Sandhill Cranes breed in Nebraska at present. 
There have been no positive breeding records since the 1880's. However, it should be 
pointed out that there are suitable breeding areas for these birds in the sandhill lake re- 
gion and there are now extremely few bird students working in this area. As it is very evi- 
dent that the Sandhill Crane is increasing in abundance, there is an excellent possibility 
that it will once again nest in Nebraska—WituiaM F. Rapp, Jr., 430 Ivy Avenue, Crete, 
Nebraska, August 17, 1953. 


The Lark Bunting in Utah.—The occurrence of 51 (4 collected and 47 observed) 
new Utah records of Lark Buntings (Calamospiza melanocorys) for the years 1951-1953 
has prompted us to compile all available information, in an effort to determine the 
status of this species in the state. Woodbury, et al. (1949. Bull. Univ. Utah, 39:33) give 
the status of the Lark Bunting in Utah as a “Sparse summer resident and migrant 
through the western half of the state (not known Colorado Basin), probably breeding in 
open plains-like desert or cultivated fields, known from May 15 to October 11.” Since 
then, Killpack (1951. Condor, 53:99) has reported collecting and observing this species 
in the Uintah Basin. Additional records for the Uintah Basin and other parts of Utah 
are reported here. The earliest date is May 6, and the latest corresponds to that given 
by Woodbury. 

Acknowledgments are made to W. H. Behle, University of Utah; R. J. Erwin, Ogden, 
Utah; R. W. Fautin, University of Wyoming; C. L. Hayward, Brigham Young Universi- 
ty; M. L. Killpack, Union High School, Roosevelt, Utah; H. Knight, Weber College; C. 
W. Lockerbie and others, Salt Lake City, Utah; and J. S. Stanford, Utah State Agricul- 
tural College, for making available ‘to us their unpublished observations and specimen 
records of Lark Buntings. Special thanks are due A. M. Woodbury for permitting us to 
use data from Woodbury, Cottam, and Sugden’s unpublished manuscript on the birds of 
Utah. Records not otherwise assigned are the authors. Oiher persons contributing ree- 
ords are credited in the text. 

Specimens referred to are in collections of the University of Utah Museum of Zoology 
(UUMZ); Brigham Young University (BYU); Utah State Agricultural College (US 
AC); and Weber College (WC). 


The first record of a Lark Bunting in Utah was a specimen collected by J. H. Simp- 
son (1876. “Rept. Expl. Great Basin, Territory of Utah,” 1859. Gov't Print. Office, Ap- 
pendix K, p. 379) from an unknown locality about 1859. Since then, records for this 


species have varied noticeably over the years. This variation might reflect population 
fluctuations, changes in migration routes, or lack of observational data. Between 1859 
and 1939, Lark Buntings were reported only four times, Sixty-one buntings were 
recorded in the period 1940 through 1942. Only one bird was noted from 1943 to 
1949, but this may have been due in part to lack of observers in the field because of the 
war. Sixty Lark Bunting records occurred between 1950 and 1953. 
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In making this compilation we found approximately 126 records (98 observations, 28 
specimens) of Lark Buntings from fourteen counties of Utah of which 47 observations 
and 5 specimens were unrecorded in the literature. Ninety-three of these records are for 
the month of May; 19 for June; 2 for July; 5 for August; 5 for September; and 1 for 
October. Although 42 records occurred during the second week of May, they represent 
only 4 observations in 3 counties, while the 29 records for the third week of May rep- 
resents 1] observations from 6 counties. Thus, the middle or third week of May ap- 
pears to be the peak of spring migration. 

A few of the records are scattered throughout the spring and summer, indicating pos- 
sible nesting of this species in Utah. In addition, Woodbury, et al. (unpublished MS) 
mention a nesi containing 4 eggs, near American Fork, Utah County, May 15, 1898 
(UUMZ). They also state that Treganza found 2 nests, each with 4 fresh eggs, between 
Garfield and Saltair, Salt Lake County. No date was given. Further, Behle (1942. 
Condor, 44:231) and Behle and Selander (1952. Wilson Bull., 64:31) have also sug- 
gested that this bunting nests in Utah on the basis of enlarged testes of two specimens 
collected during nesting season. Following is an account by counties of the known o« 
currences of Lark Buntings in Utah. 

Box Elder County.—A specimen (USNM) was collected in greasewood opposite Han- 
sen’s Ranch near the Bear River Marshes, June 1, 1916 ‘Woodbury, et al., unpublished 
MS). Records from the Bear River Marshes are: One seen by Cecil S. Williams, August, 
1940, and 2 seen by Lindheimer, June, 1942 (Woodbury, et al., op. cit.) and one col- 
lected by John B. Van Den Akker, May 25, 1946 (UUMZ). R. M. Hansen collected a 
male (UUMZ), May 8, 1952, 10 miles south of Grouse Creek. R. J. Erwin observed 12 
near Promontory, May 16, 1952; 7, May 30, 1952; and one, May 31, 1953. 

Cache County.—Three pairs were observed 2 miles south of Cache Junction, May 30, 
1951. 

Carbon County.—One male was seen by R. M. Hansen, 10 miles east of Price, May 17, 
1952. 

Duchesne County.—Two males (BYU) were collected and one female observed, May 26, 
1950, 4 miles south of Roosevelt (Killpack, 1951:99). Killpack collected another male 
(John B. Hurley Collection, Yakima, Washington), May 18, 1952, 5 miles west of 
Roosevelt. 

Juab County.—Knowlton (1947. Auk, 64:627) reported collecting one near Nephi, 
May 19, 1941, where he found buntings moderately abundant. Lockerbie and associates 
observed one male in the old Sevier River channel valley, May 17, 1952; and 2 more 


males in the same area, May 18, 1952. They also recorded one male 5 miles east of Topaz 
Mountain, May 18, 1952. A male bunting was seen July 6, 1952, about 3 miles west of 
Nephi. 


Villard County.—Fautin took a male bunting among greasewoods near Tule Springs in 


White Valley, May 13, 1940; and another male in greasewoods at Desert Range Experi 
ment Station in Pine Valley, August 8, 1940 (Woodbury, et a/., unpublished MS). 

Salt Lake County.—Behle (1942. Condor, 44:231) reported a Lark Bunting shot at 
the Jeremy Ranch, 4,300 feet, on the Jordan River west of the Cudahy Packing Plant, 
May 19, 1941. H. Higgins watched a single bird of this species being chased through the 
trees of the University of Utah campus by House Finches (Carpodacus mexicanus) on 
October 11, 1941 (Woodbury, et al., unpublished MS). Behle and Selander (1952:31) 
reported the collection of an adult male, June 11, 1950 from Murray. 

Sanpete County.Woodbury, et al., (unpublished MS) list 4 specimens (USAC) from 
Manti and Manti Canyon collected on June 22, August 1, 2, and 21, 1940. These speci- 
mens could not be located. On May 21, 1941, Knowlton (1947:627) collected one of 
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5 birds observed 4 miles north of Fountain Green (BYU). According to Woodbury, 
et al. (op. cit.) Knowlton observed 2 more near Moroni on the same date. 

Summit County.—Ridgway (1877. Ornithology, in Clarence King’s report, “U.S. Geol. 
Expl., 40th Parallel,” U.S. Army, 4:487) took a juvenile male at Parley’s Park near 
Kimball Junction, 6,400 feet, July 30, 1952. 

Tooele County—An immature was observed in greasewood and shadscale on the east 
side of Camel Back Mountain, September 12, 1952. A male bunting was seen near the 
losepa Ranch, Skull Valley, September 30, 1952. , 

Uintah County.—Killpack (1951:99) took 2 males 2 miles south of Gusher, May 21, 
1950. He collected an immature female from a group of 3 on Diamond Mountain Pla 
teau, 30 miles north of Vernal, September 9, 1950. A male was collected by Lynn Niel 
son along the Green River 5,500 feet, June 10, 1952 (UUMZ). On June 12, 1953, Kill- 
pack saw 7 males and 3 females in greasewood and shadscale about 11 miles east of 
Jensen. 

Utah County——On May 29, 1937, Fautin observed a male bunting feeding in a pasture 
near Lakeview (Woodbury, et al., unpublished MS). 


Washington County.—Hardy and Higgins (1940. Utah Acad., Sci., Arts and Letters, 
17:109) list 4 taken from a flock of about 40, May 10, 1940 (2 males, one female, 
USAC). On May 6, 1941, Behle (1942:231) reported collecting the male of a pair from 
a cholla cactus on the west slope of the Beaver Dam Mountains, 3,300 feet, 5 miles north 
of the Utah-Arizona border (UUMZ). 

Weber County.—A Lark Bunting was collected at Farr West, 4,200 feet, May 28, 1951, 
(WC); and, June 2, 1952, 3 males were seen in the West Warren, Reese and Little 
Mountain section of the county. This locality is just across the Great Salt Lake from 
where Erwin saw 7 on May 30 of the same year.-Ricnuarp D. Porter ano Harowp J. 


Ecoscur, Department of Zoology, University of Utah, Salt Lake City, Utah, November 23, 
1953. 


Pine Siskin nesting in eastern South Dakota.—The literature on the status of the 
Pine Siskin (Spinus pinus) as a breeding bird in South Dakota is meager indeed. 
Over and Thomas (1946. “Birds of South Dakota.” Revised, Univ. S. Dak. Mus., Nat. 
Hist. Studies No. 1:161) list it as “a winter resident.” Roberts (1936. “Birds of Minn 
esota.” Vol. 2, p. 365) reports it as a common migrant in Minnesota but has only one 
record of a nest from the northern part of the state. There are numerous sight 
records for South Dakota but only two published items which relate to breeding. Larra 
bee (1937. Wilson Bull., 49:116) reported a nest in Yankton County and Youngworth 
(1936. Wilson Bull., 48:311) noted a pair nesting in Yankton. 

Although I have checked every available item in Stephens’ “An Annotated Bibliography 
of South Dakota Ornithology” (1945. Privately printed, Sioux City, lowa), | have found 
no published records of the hatching of young of the Pine Siskin in South Dakota. Let 
ters from Drs. W. J. Breckenridge and O. S. Pettingill, investigators in the state, who 
report sight and collection records but no breeding records, seem to bear this out. 

The following observation therefore is probably the first record of the Pine Siskin 
hatching young in the state—certainly in the eastern part of the state. | have been collect 
ing data on this species at Sioux Falls, Minnehaha County, since 1948, and have sight 
records for all months of the year, excepting June, July and August. 

Although I was certain in 1949 that this species nested in the area, it was not until 
May 19, 1951, that I discovered the first nest in Sioux Falls. Mr. and Mrs. Herman Ff 
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Chapman corroborated my observation. Circumstances did not permit further investiga- 
tion to determine whether eggs were laid or young hatched. In April, 1952, I found six 
nests in Woodlawn Cemetery and in McKennon Park, Sioux Falls. Two contained eggs. 
One nest held three eggs, the other two. Chapman and I photographed these nests and 
eggs. Regrettably, circumstances again made it impossible to determine whether the 
eggs hatched or young were reared. 

On May 9, 1953, | was in Woodlawn Cemetery, listening to the call of an adult Pine 
Siskin, when | heard a hoarse, huskily-articulated chay-ip. A moment later | saw an 
adult Pine Siskin fly from a nearby blue spruce (Picea pungens), in which I found a 
young Pine Siskin perched on the lower bare branches, near the trunk. The young siskin 
continued its plaintive chay-ip even after | pushed the branches aside for a closer look. It 
was more than half grown and was completely feathered except on the sides under the 
wings. The bird could fly from branch to branch but not on extended flights. The 
yellow patch on the wing was just beginning to show, the coloring being heaviest along 
the shafts of the feathers. The yellow in the tail was faint but unmistakable. The breast 
was streaked much like the adult but tufts of down indicated its immaturity. Willard 
Rosine of the Biology Department, Augustana College, substantiated my observations. 
We photographed the bird and liberated it. 

Later we saw an adult Pine Siskin fly into a neighboring spruce. Hearing more calls, 
we discovered a second young siskin, better able to fly. It escaped into the upper 
branches before we could examine or photograph it. We were unable to find a nest or 
nests from which the two might have come. 

Unfortunately a heavy rainstorm in the night of May 9 killed what I feel sure was the 


individual we photographed. | found it next morning under the spruce in which | had 


discovered it. The specimen is now in the biology laboratory at Augustana College. | 
found no trace of the second individual. 

Further study and observation may reveal how frequently the Pine Siskin breeds in 
eastern South-Dakota and perhaps also something about its adaptation to an environment 
far removed from its usual breeding grounds in more boreal situations.-HERBERT KRAUSE, 
Augustana College, Sioux Falls, South Dakota, March 8, 1954. 


First record for eastern Canada of the Black-throated Gray Warbler.— 
Late on the afternoon of December 7, 1952, while visiting part of the Don Valley, 
Toronto, Ontario, known as Glendon Hall, | identified a Black-throated Gray Warbler 
(Dendroica nigrescens). Such a rarity stirred up much local interest and many persons 
observed the bird prior to its disappearance on December 17. 

The autumn of 1952 was mild, with little snow or cold weather. The tropical air which 
moderated the temperature in this region during December might have been responsible 
for the presence of this bird. 

Previous to the winter of 1952-53, this species had been recorded about 9 times in the 
east. However, as reviewed by Griscom (1953. Audubon Field Notes, 7:200), a note- 
worthy movement of these birds took place along with a general eastern invasion of 
other western species in that season. The 1952 observations raised the total of Black- 
throated Gray Warblers seen in the East to about thirteen. It is interesting to note that 
nine of these were recorded in November and December. 

Photographs of the warbler here reported were obtained by C. Molony and A, Van. A 
copy of a photograph by the former has been donated to the Royal Ontario Museum of 
Zoology and Palaeontology.—J. B. Foster, 136 Dawlish Avenue, Toronto 12, Ontario, 
Varch 27, 1954. 
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Nesting of the Least Tern in Illinois.—Although the Least Tern (Sterna albi- 
frons) has been known to nest in Illinois since late in the nineteenth century, published 
reports of its nesting are few. Ridgway believed that the bird nested somewhere in the 
state but knew of no certain breeding records (1895. “The Ornithology of Illinois,” ///. 
Lab. Nat. Hist. Rep. 1:248). Apparently the first actual record of the bird nesting in II- 
linois is that of Widmann (1898. Auk, 15:27) who found a colony on Gabaret Island in 
the Mississippi River near St. Louis, Missouri. Widmann noted the late nesting of the 
species, reporting that young were begging for food in late August, and explained it on 
the basis of high water in early summer. 

On August 1, 1907, Bartsch (1922. Auk, 39:101) found adult Least Terns feeding 
young birds on a peninsula known as Bird Point on the north bank of the Ohio at its 
confluence with the Mississippi. However, Ganier (1930. Wilson Bull., 42:107) has 
suggested that, since young birds are often fed for some time after the colony's de- 
parture from the ternery, the authenticity of this report as a breeding record is doubtful. 

On July 12, 1952, Richard Anderson (personal communication) found two downy 
young, which he estimated to be two or three days old, on Mosenthein Island, a large 
island with a sand beach 50 to 100 yards wide. Anderson saw four adult birds at the 
island as well as the young, but saw no other immature birds, eggs, or nest hollows. 
Mosenthein Island is opposite north St. Louis, directly west of Gabaret Island. 

Anderson found no nesting terns in this locality the summer of 1953, apparently be 
cause logging made the island unsuitable for the birds. At Horseshoe Lake, about two 
miles east of the river, however, Anderson and others found small groups of Least Terns 
feeding during July. Near the middle of August, on a grassy mudflat close to where the 
earlier observations had been made, young birds capable of flight were found being fed 
by adults. These records suggest that a colony may have been near at hand. 


On July 5, 1952, investigating a report by Esther Bennett (personal communication to 


William Hardy) of terns, not certainly identified as to species, on a sandbar in the Ohio 


River, Hardy and | found a colony of Least Terns two miles north of Shawneetown, 
Illinois, on a sandbar about four miles long and at its widest point one mile wide. Al. 
though completely surrounded by water for a few weeks during spring, for most of the 
year the sandbar is at least narrowly connected with the mainland and is to be re- 
garded as a part of Illinois. Elongated and irregular in form, the peninsula consists of 
elevated central portions thickly grown with sandbar willow (Salix interior), black willow 
(Salix nigra), and cottonwood (Populus deltoides) and of peripheral and interdigitated 
beaches of sand and pebbles. The tern colony was located on the largest beach, which 
makes up the downstream one-quarter of the peninsula. 

Here in an area about 50 by 100 yards we found three nests. One nest contained two 
young and each of the others contained two young and one egg. All nests were on the 
pebble portions of the beach. Numerous adults which had been resting on the bar 
arose, some apparently with reluctance, when we came into view. Most of them re- 
mained near-by, flying about and calling for the duration of our visit. Although some 
birds flew low, none attempted to attack us. 

The number of adults present was estimated to be about 55. Assuming that there were 
few or no nonbreeding birds in the group, as Palmer (1941. Proc. Boston Soc. Nat. 
Hist., 42:106) has found to be the case with colonies of Common Terns (Sterna hirundo), 
some 25 or 30 pairs were present. A study of the colony during the 1953 nesting season 
revealed about thirty nests. The 1953 investigations will be described fully in a nesting 
study of the Interior Least Tern (S. a. athalassos) being prepared by William Hardy. 
Ricuarp Brewer, 1506 Edith Street, Murphysboro, Illinois, January 31, 1954. 
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Winter record for the Myrtle Warbler in southeastern Michigan.—On January 
25, 1954, a male Myrtle Warbler (Dendroica coronata coronata) was trapped in a small 


pine plantation in the Nichols Arboretum, Ann Arbor, Washtenaw County, Michigan. 
The trap was baited with sunflower seeds and suet. After a night in captivity the bird 
weighed 13.6 grams. It was prepared as a specimen by P. S. Humphrey and is now 
number 135,194 in the collection of the University of Michigan. The testes measured 
1 * 1 mm. According to Wood (1951. Misc. Publ., Mus. Zool., Univ. Mich., No. 
75:390), there have been but 4 previous records of the Myrtle Warbler in Michigan 
during winter.—Evan B. Hazanrp, Department of Zoology, University of Michigan, Ann 
Arbor, April 23, 1954. 


The hawk pass at Duluth, Minnesota.—The publication of Maurice Broun’s 
“Hawks Aloft...” (1949. Dodds, Mead Co., New York) preceded the U.S. Fish and 
Wildlife Service's hawk migration survey, which in turn has led to the discovery of an 
important migration focal point for these birds-of-prey at Duluth, Minnesota. Since 
1951, the author, with members of the Duluth Bird Club, has made annual counts of 
hawks from a lookout within the city limits of Duluth. The counts, made on the second 
and third weekends of September, have produced the following totals: 1951, 8,977; 1952, 
13,123; 1953, 7,220. In numbers of individuals, the Duluth hawk pass seems to surpass 
even Hawk Mountain, Pennsylvania. 

The consistency of the flight is one of the remarkable features of this pass. My 
observations, except for the “target days,” have been limited to one to two hours at a 
time, yet | have never failed to see hawks. Observations by other observers confirm this 
consistency (Olson, 1952. The Flicker, 24:111-115, and Struthers, 1952. Minn. Naturalist, 
3:1-2). Another interesting feature is that the flight is funnelled over the city, and the 
main lookout can be reached in five minutes from the residential districts. 

The flight lasts from about the middle of August well into November, with the peak 
probably occurring in the second or third week of September. Fifteen species of hawks 
are regularly seen during the counts. Broad-winged Hawks (Buteo platypterus) are the 
most numerous and Sharp-shinned Hawks (Accipiter striatus) are the most consistent. 
Among the more spectacular hawks, Bald (Haliaeetus leucocephalus) and Golden 
(Aquila chrysaétos) eagles, Peregrine (Falco peregrinus) and Merlin (F. columbarius) 
falcons, and Goshawks ( Accipiter gentilis) are fairly regular, although in small numbers. 
Very pale Red-tailed Hawks (Buteo jamaicensis) as well as melanistic forms, and seem- 
ingly all gradations between, have been seen. A Gyrfaleon (Falco rusticolus) was re- 
corded in 1952. 

The pass presents an excellent opportunity for study of migration, plumage changes, 
and other problems in these birds; to advertise this opportunity is the purpose of this 
note.—P. B. Horstunp, Biology Department, University of Minnesota, Duluth Branch, 
Duluth, Minnesota, January 21, 1954. 


NOTICE 


All manuscripts for publication in The Wilson Bulletin should now be sent to Dr. 
Keith L. Dixon, Department of Wildlife Management, Texas A. and M. College, College 
Station, Texas. Dr. Dixon will take over as Editor beginning with Volume 67, 1955. 





ORNITHOLOGICAL LITERATURE 


Birps or Mexico. A Guive ror Fiero loentirication. By Emmet Reid Blake. University 
of Chicago Press, 1953: 5 ~ 7% in., xxx+ 644 pp., 331 drawings, one in color, by 
Douglas Tibbitts. $6.00. 


“Birds of Mexico,” the first single volume describing all of the birds of that country 
and its surrounding islands and waters, is a milestone of ornithological achievement. 
Although written in English its simple, abbreviated style will make it serviceable to 
those with a minimum knowledge of the language. 

The introduction describes briefly topography and climate of Mexico, and explains the 
scope of the work, method of treatment, nomenclature, explanations of seasonal status 
and descriptions, remarks on distribution, subspecies and supplemental information 
given in the text. Facing page one is a clearly labeled diagram of a bird. 

The remainder of the book treats, in nontechnical terms, the 967 full species recorded 
from the Mexican mainland, including Baja California, the adjacent waters and as- 
sociated islands. Eighty-nine families of birds are represented. No keys to families are 
included. Each family section is headed by the scientific and common name of the 
family. There follow dichotomous keys leading to a “common name” of the species and 
the page number on which it is described. For families represented by many species the 
keys are preceded by a division into categories. Species discussion is headed by a “com- 
mon name” in boldface, the generic and specific names in italics and a numeral indicat- 
ing the approximate length of the bird in inches. There follow brief descriptions of the 
adult male, female and immature plumages if markedly different, and occasionally 
treatment of winter plumage. Distribution is given in general terms by regions, most 
often by states, and sometimes with a reference to habitat but more often in relatively 
meaningless terms of “altitude.” Subspecies are treated and their distributions given by 
states and parts of states. Under “Remarks” appear comparisons with similar species, 
notes on general appearance, habits of some species, and all too rarely descriptions of 
voice. Notes on calls and song are usually vague and inadequate. Scientific nomencla- 
ture mainly follows the major standard published works and various authoritative revi- 
sions of more recent date. A comprehensive index to “common” and scientific names 
appears at the end of the book. The book is well bound, on good paper; print is clear 
and contains a minimum of mechanical errors. 

The great number of illustrations portray in variety common as well as rare Mexican 
species, many of the latter appearing in Mexico in restricted areas for only part of the 
year. The illustrations range from rather ornate attempts to simple sketches from heads 
and foreparts of museum skins. Some show a certain ability at craftsmanship but most 
demonstrate a lack of familiarity with the living bird in the field. It is my opinion that 
illustrations of some of the common, easily identified species should have been sacrificed 
for others more difficult to identify by written description, or more distinctly Mexican. 
Space devoted to illustrating such cosmopolitan birds as Anas crecca, Crocethia alba and 
Tyto alba might well have been devoted to some of the Mexican flycatchers and warblers 
(Geothlypis, Basileuterus). 

It is perhaps superfluous to comment on the disagreement sure to arise from certain 
interpretations of scientific nomenclature, species and racial relationships, and distribu- 
tions included in the book; but in a country encompassing so vast an area of rich and 
diverse topography, climate, flora, and fauna, even the most familiar groups are still 
imperfectly known. Nevertheless, all ornithologists—amateur and professional—should 
find this an indispensable guide to the study of birds in Mexico. 
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Use of the book in the field during more than nine months in 21 Mexican states has 
shown an unfortunate number of errors, omissions and misleading or confusing state- 
ments. The Red-eyed Vireo is not the only gray-capped, green-backed vireo (p. 453) ; 
only one of the three races of Tangavius aeneus has a “wholly black” female (p. 508) ; 
and the Mexican breeding races of Cliff Swallow do not have “a pale forehead” (pp. 
369-370). 

Most notable omissions are in the keys and in aids to field identification. As stated on 
page xxiv the book’s “primary objective is the sight identification of birds in their nat- 
ural habitat.” There are, however, few adequately described calls or songs, few ex- 
plicit references to mannerisms, fewer pattern sketches or head pattern descriptions, and 
except in a few instances only vague, if any, reference to habitat. The keys, perhaps 
partly due to these omissions, are difficult to use—even with a bird in the hand one is 
not always successful. Since the book fails to include a key to families or major groups, 
users must recognize first nearly all of the 89 families occurring in Mexico. A key to 
families should have been included. The keys to the ducks and hummingbirds are in- 
complete; other keys are misleading. For example some White-tailed and Red-tailed 
Hawks cannot be keyed out; only two of the dark phases of the many buteos appear in 
the key; and numerous female and immature hummingbirds are not included in the 
keys. Only in reference to the hawks and flycatchers is the bird student warned that all 
species cannot be identified in the field; this might be extended to include petrels, 
gulls, hummingbirds, sparrows, buntings and others. Under the species description 
usually only one race is described; and that race is not often identified. Among the 
more imaginative descriptions are those of the females of Thalurania furcata ridgwayi 
and Lophornis delattrei brachylopha, the former known but from a single male, the 
latter from two males. 

Distributions are given in too general terms, i.e. “wintering to the southward,” “south- 
ward at high altitudes,” “virtually country-wide,” and “in suitable habitat.” Few species 
are really country-wide in Mexico. Numerous remarks are wasted words as far as field 
identification is concerned. For example the description of the nest and eggs of Tinamus 
major, although of interest, helps little to identify the species. A few geographical 
terms are used incorrectly or loosely. For example “Caribbean slope from Coahuila and 
Tamaulipas southward” (p. 369) might better have been stated as the slope of the Gulf 
of Mexico. Reference to the Gulf of Mexico, presumably, as “the Gulf” (p. 468) fails 
to take into account the other gulfs in Mexican waters. 


Usefulness of the book would have been considerably increased by inclusion of more 
Spanish or Indian names for species, at least those widely used for groups and for well 
known species. 


Common English names for species seem to have been chosen without regard to well- 
established names long in use. Common names are “handles” for convenience—nothing 
more. What possible advantage has been gained or assistance extended to the bird watcher 
in Mexico by substituting “Great Kiskadee” for Derby Flycatcher, “White Tern” for 
Fairy Tern, “Gray-breasted Woodpecker” for Gila Woodpecker, “Bar-vented Wren” for 
Sinaloa Wren, “White-tipped Dove” for White-fronted Dove? There are dozens of other 
seemingly unnecessary changes. Other common names have been chosen as “more suit- 
able for the species complex,” a move useful perhaps to the scientist (who is likely to 
refer only to the scientific name anyway) but one of little help to the bird watcher who 
wants in a field guide a short name. The names “Scaly-throated Foliage-gleaner” and 


“Tawny-throated Leaf-scraper” are nearly as long as the birds. There are also complete 
y } ) £ } 


omissions of well standardized common names; only by the scientific names can one 
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recognize such birds as the Pacific Loon, Mexican Grebe, Audubon’s Caracara, Louisiana 
Heron, Eastern Bluebird and Arkansas Goldfinch. 

In spite of the shortcomings mentioned, “Birds of Mexico,” while not completely satis- 
factory as a field guide, represents a major ornithological achievement and is an in- 
dispensable book to anyone interested in the avifauna of Mexico..-Dwain W. Warner. 


PROCEEDINGS OF THE THIRTY-FIFTH ANNUAL MEETING 
BY PHILLIPS B. STREET, SECRETARY 


The Thirty-fifth Annual Meeting of the Wilson Ornithological Club was held at Cape 
May, New Jersey, from Friday, June 11, to Monday, June 14, 1954. It was sponsored by 
the Delaware Valley Ornithological Club, the New Jersey Audubon Society, and the 
Urner Ornithological Club. 

There were four sessions devoted to papers, two evening motion pictures, “Beacons 
Along the Flyway,” by Frank W. McLaughlin and “Machias Seal Island,” by John M. 
Jubon, and two business meetings. A meeting of the Executive Council was held on 
Friday evening, June 11. The Annual Dinner was held at the Colonial Hotel on Saturday, 
June 12, President Walter J. Breckenridge delivering the traditional address. Following 
motion pictures, the host societies entertained at an informal reception. 

Early morning field trips to nearby points of interest were held on Saturday and Sun- 
day mornings. On Sunday evening, a picnic supper was held at the Stone Harbor heronry. 
On Monday, departure day, some eighty members took a boat trip north from Cape May 
through the inland waterways to Stone Harbor and return. Another group journeyed 
north to the Tuckerton Meadows and Beach Haven Inlet, while a third group made an 
extended field trip which covered the Fortescue area, on Delaware Bay, Bass River State 
Forest, a portion of the pine barrens, the Tuckerton Meadows, and Beach Haven Inlet. 


First Business Session 


President Breckenridge called to order the meeting at 10:00 a.m., Saturday, June 12. 
Hon. Samuel Eldridge, Mayor of Cape May, welcomed the Club, and President Brecken 
ridge responded. The minutes of the 34th Annual Meeting were approved as published in 
The Wilson Bulletin for September, 1953. 


Secretary's Report 


The secretary, Phillips B. Street, summarized the principal actions of the previous 


evening's Executive Council meeting as follows: 

1. Council accepted the invitation of Oklahoma Agricultural and Mechanical College 
and the Oklahoma Ornithological Society to hold the 36th Annual Meeting at Still- 
water, Oklahoma, from Thursday evening, April 7, to Sunday, April 10, 1955. 

The resignation of Harrison B. Tordoff as editor of The Wilson Bulletin, effective 
at the completion of the present volume, was reluctantly accepted. 


Treasurer's Report 


The treasurer, Leonard C. Brecher reported on the finances of the club. The report, 
already approved by an auditing committee consisting of Burt L. Monroe, chairman, Mrs. 
Frederick W. Stamm and Harvey B. Lovell, follows: 
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Balance as shown by last report, dated December 31, 1952 


GENERAL FUND 
Receipts 
Dues: 
Active $ 4,039.00 


Sustaining 1,410.00 $ 5,449.00 


Subscriptions to The Wilson Bulletin 
Sale of back issues and reprints of The Wilson Bulletin 
Gifts: Color Plate Fund . 32.00 
Library Book Fund 87.00 
Miscellaneous 123.48 
Transferred from Endowment Fund for Research Grant 
(not awarded) 
Miscellaneous Income from Annual Meeting, Exchange, ete. 


Total Receipts 


DisBURSEMENTS 


242.48 


100.00 
149.64 


“The Wilson Bulletin”—printing, engraving and mailing $ 4,988.69 


Editor's Expense—printing, postage, clerical aid, ete. 
Secretary's Expense——printing, postage, ete. 
Treasurer's Expense—printing, postage, supplies 
Committee Expense—printing, postage, supplies 
Purchase of books from Book Fund 


Bank charges, corporation papers, miscellaneous expenses 


Total Disbursements 
Balance on hand in Citizens Fidelity Bank & Trust Co. 
Louisville, Kentucky, December 31, 1953 


ENDOWMENT FuND 
Balance in Savings Account as shown by last report, 
dated December 31, 1952 
Receipts 
Interest on Investments & Savings Account 
Life Membership payments 
Gifts to Research Fund 


Total Receipts 
Disbursements 
Transferred to General Account for Research Grant 
State Tax on Bank Deposits 


Total Disbursements 
Balance in Savings Account, Citizens Fidelity Bank & Trust Co., 
Louisville, Kentucky, December 31, 1953 


197.00 
10.00 
152.96 
21.40 
37.90 
42.01 


262.99 
700.75 
500.00 


100.00 
1.32 


$ 2,095.99 


6,474.27 


$ 8,570.26 


§ 5,449.96 


3,120.30 


1,463.74 


1,549.03 


101.32 


1,447.71 





September 1954 THIRTY-FIFTH MEETING 
Securities Owned* 
U.S. Postal Savings Coupon Bonds, dated July 1, 1935 $ 780.00 
U.S. Savings Bonds, Series “G”, dated September 1, 1943 (matu 
rity value $1,000.00) 979.00 
5. Savings Bonds, Series “G", dated September 20, 1944 (ma 
turity value $1,500.00) 1,459.50 
5. Savings Bonds, Series “G", dated June 1, 1945 (maturi 
ty value $500.00) 485.00 
5. Savings Bonds, Series “G", dated July 1, 1945 (maturity 
value $900.00) 873.00 
.S. Savings Bonds, Series “G”, dated October 1, 1945 (maturity 
value $1400.00) 1,353.80 
S. Savings Bonds, Series “F”, dated February 1, 1947 (maturi 
ty value $2,000.00 1,644.00 
5. Savings Bonds, Series “F”, dated April 1, 1948 (maturity 
value $2,000.00) 1,618.00 
5S. Savings Bonds, Series “F", dated October 1, 1948 (maturi 
ty value $1,450.00) 1,155.64 
5S. Savings Bonds, Series “F”, dated April 1, 1950 (maturi 
ty value $1,000.00) 767.00 


Total of Government Bonds $11,114.94 
Massachusetts Investors Trust (116 shares at $20.75 per share) 2,407.00 


Total Securities Owned** $13,521.94 
Total Endowment Fund 14,969.65 
*Bonds carried at redeemable value December 31, 1953 
(appreciation during the year $149.94) 
**In Reserve: 
Louis Agassiz Fuertes Research Grant Fund (special gifts) $ 525.00 
S. Morris Pell Fund (special gift) 75.00 
Respectfully submitted, 
Leonard C. Brecher, Treasurer 


Vembership Committee 


Ralph M. Edeburn, chairman, reported that the names of 146 prospective members 


enrolled since the 1953 Annual Meeting were posted for the inspection of members and 
election by vote at the final business session. On December 31, 1953, the Club had 87 life, 
280 sustaining and 1338 active members, a total of 1705. Since January 1, 1954, 88 new 
members have been added. There has been an 1] per cent gain in life memberships, a 21 
per cent gain in sustaining and an overall gain of 1 per cent. On December 31, 1953, 
there were 15] institutional subscriptions to the Bulletin and 73 exchanges. The member 
ship seems to be stabilized near the 1800 mark. 


Research Grant Committee 


In the absence of Ernst Mayr, chairman, Dr. Breckenridge reported that William C. 
Dilger of Cornell University had been selected after lengthy discussion as recipient of 
this year’s research grant of $100.00 for his work on “The Isolating Mechanisms and 
Relationships of the Thrush Genus Hylocichla.” 





230 THE WILSON BULLETIN Sepsomber 1966 


Vol. 66, No. 3 


Library Committee 


George J. Wallace, chairman, reported that accessions to the library since last year’s 
report until March this year totalled 745 items, comprised of 81 books, 465 reprints, 
117 magazines, and 82 pamphlets, an appreciable gain in most departments over pre- 
vious reports, particularly in books. The record donation of books was largely stimulated 
by the publication of the (then) complete book list in the September, 1952, Bulletin, 
which gave members a chance to know our desiderata. Two members also contributed 
generously to the Book Purchase Fund, enabling the purchase of special books which 


filled a long-needed gap. The remarkable growth of the library may be seen from the 


following tabulation, although the listings are not strictly comparable, since some cover 
four quarters and some only three. 

1950 1951 1952 1953 1954 Totals 
Books 61 ia} ai 36 81 266 
Reprints 1104 278 365 361 465 2573 
Magazines 78 140 78 273 117 686 
Pamphlets 6 27 34 58 82 207 


Totals 1249 189 521 728 745 3732 

You are again reminded to send copies of your own and other publications to the Wilson 
Ornithological Club Library, University of Michigan, Ann Arbor, Michigan, and advised 
that this is your library both to maintain and to use. 


Temporary Committees 


The following temporary committees were appointed: 

Auditing Committee: Previously appointed. 

Resolutions Committee: Seth H. Low, Chairman; Theodora Nelson; Julian K. Potter. 

Nominating Committee: Fred T. Hall, Chairman; S. Charles Kendeigh; Herbert L. 
Stoddard. 


Proposed Amendment to the Constitution 


The Secretary, at the recommendation of the Executive Council, presented an Amend 
ment to the Constitution revising Article 1, Section 1, to read: “The organization shall be 
known as the Wilson Ornithological Society.” 

Such a revision will be voted upon at the 1955 Annual Meeting. Thinking behind the 
suggested change was that the recommended name more truly describes our stature in the 
ornithological world and might facilitate the professional ornithologist in obtaining leave 
time for the attendance of our annual meetings. 


Seconp Business SESSION 


The second and final business session was called to order at 10:00 a.m. on Sunday, 
June 13. 
The applicants for membership, whose names were posted, were elected to member- 


ship. 


Report of the Resolutions Committee 


WHEREAS the Wilson Ornithological Club at its Thirty-fifth Annual Meeting, held 
June 11-14, 1954, at Cape May, New Jersey, has had a most enjoyable and worthwhile 
meeting, therefore BE IT RESOLVED that the Wilson Ornithological Club express its 
sincere appreciation to: 
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1. Our hosts and sponsors of this meeting, the Delaware Valley Ornithological Club, 
the New Jersey Audubon Society, and the Urner Ornithological Club, and in particular to 
Mr. Phillips B. Street and his local committee for organizing the program, Mr. John M. 
Jubon, for arrangements in the auditorium, Mr. Joseph Jehl, Jr., for projection of the 
slides and films, and to all other members of the sponsoring groups who have so ably 
assisted. 

2. The City of Cape May, Mayor Samuel Eldridge and its other officials, for the 
hospitality of the city and the use of this splendid Convention Hall. 

3. The Chamber of Commerce, Mr. Rex Thomas, Secretary, for their enthusiastic 
assistance throughout the preparations for the meeting, and 

4. Mr. Ray Fite, manager of the Colonial Hotel, and his staff for providing fine ac 
commodations for our headquarters and delightful vocal entertainment in the person of 
Luther Saxon. 

WHEREAS in his annual address President Breckenridge ably pointed out the need 
for more emphasis on the recreational and aesthetical values of birds, and WHEREAS we 
are meeting in an area where, in recent years, these values have already been recognized 
as community assets, therefore 

BE IT RESOLVED that the Wilson Ornithological Club commends the local govern 
ment and civic associations in Cape May for sponsoring and encouraging bird-watching 
and for preserving for the birds and the bird-watcher, notably at Stone Harbor’s heronry, 
tracts which might otherwise be highly commercialized, and 

FURTHER, the Wilson Ornithological Club hopes that these efforts will be continued 
and expanded, thereby making this area increasingly attractive to the tourist and bird 
watcher alike. 

Two additional resolutions called for the defeat of bills presently before Congress. 
One (S. 1555 and H.R. 4443) would authorize the construction of Echo Park dam in 
the Dinosaur National Monument and be the opening wedge towards making national 
park and monument lands available for power development or other purposes. The other 
(S. 2548 and H.R. 6787) would give special rights on national forest lands to certain 
present grazing permittees. 


Election of Officers 


Fred T. Hall, chairman, reported for the Nominating Committee and proposed the 


following officers for the coming year: President, Burt L. Monroe; First Vice President, 
Harold F. Mayfield; Second Vice President, Lawrence H. Walkinshaw; Treasurer, 
Leonard C. Brecher; Secretary, Phillips B. Street; Elective members of the Executive 
Council, Joseph C. Howell (term expires 1955), A. W. Schorger (term expires 1956), and 
Harvey |. Fisher, (term expires 1957). 

The report of the nominating committee was accepted, and, there being no nominations 
from the floor, the secretary was instructed to cast a unanimous ballot for these nominees. 


PAPERS SESSIONS 


Saturday, June 12 
Ernest A. Choate, Jenkintown, Pennsylvania, The Ornithological History of Cape May. 
Frank W. McLaughlin, New Jersey Audubon Society, An Introduction to Bird Areas in 
Southern New Jersey, slides. 
James Baird, Rutgers University, New Additions to the Birds of New Jersey, slides. 
Edgar T. Wherry, University of Pennsylvania, Wild Flowers of the Cape May Region, 


slides. 
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Robert S. Arbib, Linnaean Society of New York, Should Vernacular Subspecific Names 
Be Abolished? 

Kathleen Green Skelton and Richard A. Herbert, New York City, History of a Peregrine 
Falcon Eyrie on the Lower Hudson. 

David E. Davis, Johns Hopkins School of Hygiene and Public Health, Observations on 
Breeding Biology of Kingbirds. 

Richard B. Fischer, Cornell University, Studies in the Breeding Biology of the Chimney 
Swift, slides. 

Wendell Taber, Maine Audubon Society, The W hite-winged Crossbill, a Life History. 

Douglas James, University of Arkansas, Some Factors Influencing the Temporal Pattern 
of Social Roosting, slides. 

Robert M. Mengel, University of Kansas, Clinal Variation in Eastern Birds in Relation to 
Biotic Zonation—Some Negative Findings, slides. 


Sunday, June 13 


George B. Reynard, Palmyra, New Jersey, Bird Song Cadence Studies in Atlantic Coast 
States, slides. 

Aretas A. Saunders, Canaan, Connecticut, The Songs and Calls of Non-passerine Birds. 

Milton B. Trautman, Franz Theodore Stone Institute of Hydrobiology of the Ohio State 
University, Diurnal Migration of Small Land Birds Over Western Lake Erie, slides. 

Eugene Eisenmann, Linnaean Society of New York, Why do Eastern Species Winter 
Farther South in Tropical America than do Western Species? Slides. 

Aaron Moore Bagg, Holyoke, Massachusetts, Factors Involved in the Occurrence of 
Spring Coastal Stragglers in Northeastern U.S. and Eastern Canada, slides. 


Charles M. Weise, Fisk University, Migratory Behavior in Captive White-throated Spar- 
rows under Outdoor Conditions. 


Robert J. Newman, Louisiana State University, The Hour-to-hour Pattern of Nocturnal 
Vigration in Autumn, slides. 

Hugh C. Land, Culver Military Academy, Winter Courtship Behavior in the Cardinal, 
slides. 

Walter J. Breckenridge, University of Minnesota, Bird Life of the Back River, North 
west Territories, Canada, slides. 

Maurice Graham Brooks, West Virginia University, The Wild Turkey in West Virginia. 

Francis Harper, Arctic Institute of North America, Autumnal Display of the Spruce 
Grouse in Labrador, motion pictures. 

John M. Jubon, East Millstone, New Jersey, The Black Rail in New Jersey, motion 


pictures, 


ATTENDANCE 


Members and guests in attendance at the meeting, including children, approximated 
250 persons. Twenty-five states, the District of Columbia, and Ontario were represented. 
From Alabama:  1-——Birmingham, Mrs. Blanche E. Dean. 

From Arkansas: 2 Fayetteville, Mr. and Mrs. Douglas James 

From Connecticut: 6—Canaan, Aretas A. Saunders, Danbury, Esther E. Wagner, 
New Britain, Mr. and Mrs. Vincent C. Jones, West Hartford, Mr. and Mrs. E. A. 
Bergstrom. 

From Delaware: 2-—Wilmington, Mr. and Mrs. H. F. Farrand. 

From Florida: l Coconut Grove, Wayne Short. 

From Hlinois: 2 —Blue Island, Karl E. Bartel, Urbana, William E. Robertson, Jr. 
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From Indiana: 8—Culver, Hugh C. Land, Indianapolis, Mrs. S. G. Campbell, Mildred 
F. Campbell, Mr. and Mrs. L. N. Feenaty, Dorothy White, Lafayette, Mr. and Mrs. 
Albert G. Guy. 

From lowa: 4—Davenport, A. Lang Baily, Peter Peterson, Jr., Willie Wulf, Lacona, 
Mrs. Ora van Heeswyk. 

From Kansas: 2-——Lawrence, Mr. and Mrs. Robert M. Mengel. 

From Kentucky: 6—Anchorage, Mr. and Mrs. Burt L. Monroe, Louisville, Mr. and 
Mrs. Leonard C. Brecher, Mr. and Mrs. Frederick W. Stamm. 

From Louisiana: 1—Baton Rouge, Robert J. Newman. 

From Maine: 2—Wayne, Mr. and Mrs. O. S. Pettingill, Jr. 

From Maryland: 16—Baltimore, Orville W. Crowder, David E. Davis. Mr. and Mrs 
Mitchell Griffith, Marjorie Griffith, Fritz Hilton, Robert E. Kaestner, Donald R. 
McComas, William S. McHoul, Chevy Chase, Elting Arnold, Gaithersburg, Seth H 
Low, McDonogh, Mr. and Mrs. A. Ogden Ramsay, Vonkton, Stephen W. Simon, 
Laurel, Mr. and Mrs. Chandler S. Robbins. 

From Massachusetts: 11—Cambridge, Ludlow Griscom, Wendell Taber, Holyoke, Mr. 
and Mrs. Aaron M. Bagg, Rudolph H. Stone, Marshfield Hills, Joseph A. Hagar, 
Vorthampton, Mr. and Mrs. B. M. Shaub, South Hadley. Elizabeth M. Boyd, Dorothy 
M. Cogswell, Woburn, Mrs. D. H. Rice. 

From Michigan: 8—Alma, Lester E. Eyer, Ann Arbor, Laurie C. Binford, Philip S 
Humphrey, Mrs. Reuben L. Kahn, East Lansing, George J}. Wallace, Imlay City, Dale 
A. Zimmerman, Marquette, Mrs. Mary Spear Ross, Muskegon, George M. Wickstrom 

From Minnesota: 3—Minneapolis, Mr. and Mrs. Walter J. Breckenridge, St. Paul, 
Orwin A. Rustad. ; 

From New Jersey: 51—Audubon, Clarence E. Stasz, Bergenfield, Peggy MeQueen, 
Bound Brook, Robert C. Conn, Brooklawn, Edward R. Manners, Caldwell, Mr. and 
Mrs. Roger Barton, Seth Barton, Clifton, Joseph R. Jehl, Jr., Collingswood, Wil 
liam J. Bailey, Mr. and Mrs. Julian K. Potter, Elizabeth, Mr. and Mrs. Albert 
Schnitzer, Green Village, Mr. and Mrs. C. B. Shaughency, Hammonton, Charles B. 
Miller, Haworth, Charles H. Nichols, Millstone, Mr. and Mrs. John M. Jubon, Jan 
Jubon, Montclair J. L. Edwards, Moorestown, Robert L. Haines, MWorristown, 
Richard S. Thorsell, Mount Holly, Francis Harper, New Brunswick, James Baird, 
Nutley, Floyd P. Wolfarth, Oaklyn, Mr. and Mrs. Frank McLaughlin, Orange, Mrs. 
William A. Wachenfeld, Palmyra, George B. Reynard, Plainfield, Mr. and Mrs 
Edwin I. Stearns, Princeton, Dorothy M. Compton, Robert M. Laughlin, Charles H. 
Rogers, Albert B. Schultz, Jr. Ramsey, Mrs. John Y. Dater, Ridgewood, R. H. 
Barth, Jr., Stone Harbor, Mr. and Mrs. Tom Shea, Toms River, Mrs. Percy Camp, 
Trenton, Mitchell Carter, Jr.. Upper Montclair, Mr. and Mrs. Frank P. Frazier, 
Charles W. Lincoln, Eleanor |. Vernon, Verona, Mr. and Mrs. Alfred E. Eynon, 
Frances E. Stokey, West Orange, A. Todd Newberry, no address, Ned Boyajean 

From New York: 29-—-Albany, Mrs. Dayton Stoner, Babylon, Don R. Eckelberry, 
Bronxville, Henry H. Collins, Jr., Brooklyn, Robert H. Grant, Herman Goebel, 
Buffalo, Harold H. Axtell, Mr. and Mrs. Fred T. Hall, Far Rockaway, John L. Bull, 
Jr., Flushing, Laura M. Miner, Adele D. Potts, Freeport, Robert S. Arbib, Jr.. Gar 
rison, Richard C. Raymond, Ithaca, Mr. and Mrs. Lawrence |. Grinnell, Sally 17 
Grinnell, Richard B. Fischer, Mount Vernon, Catherine Pissino, Mr. and Mrs. R. J 
Reichert, New York, Reginald Denham, Mrs. Charles Noel Edge, Eugene Eisenmann, 
Richard A. Herbert, Elizabeth S. Manning, Kenneth Morrison, Theodora Nelson 
Kathleen Green Skelton, Oyster Bay, Lois Jackson Hussey 
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From Ohio: 11—Hiram, M. C. Morris, Put-in-Bay, Mr. and Mrs. Milton B. Trautman, 
Beth Trautman, Richmond, Mr. and Mrs. C. Robert McCullough, Steubenville, Mr. 
and Mrs. Clinton S. Banks, Richard C. Banks, Earl W. Farmer, Toledo, Harold F. 
Mayfield. 

From Pennsylvania: 24—Allentown, John E. Trainer, Ardmore, Horace Groskin, Bryn 
Vawr, Virginia Crook, Exton, Mr. and Mrs. Phillips B. Street, Harrisburg, Harold 
B. Wood, Adessa K. Wood, Jenkintown, Ernest A. Choate, Langhorne, John F. Me- 
Ilvain, Philadelphia, Mr. and Mrs. Ralph Braunschweig, John H. Arnett, Jr., 
Richard T. Darby, Quintin Kramer, Mr. and Mrs. Norman J. McDonald, C. Chand- 
ler Ross, Charles A. Wonderly, Pittsburgh, Kenneth C. Parkes, State College, Mr. 
and Mrs. Merrill Wood, Emily Wood, Wynnewood, Robert C. Alexander, Yardley, 
Edward Carter. 

From Tennessee:  3-—Nashville, Amelia R. Laskey, Albert F. Ganier, Charles M. 
Weise. 

From Texas: 1—Houston, Frank G. Watson. 

From Virginia: 5—Harrisonburg, Hollen G. Helbert, Robert Sherfy, Richmond, Fred- 
eric R. Seott, Vienna, Mr. and Mrs. lra N. Gabrielson. 

From West Virginia: 8—Huntington, Ralph M. Edeburn, Kingwood, Larry Schwab, 
Vorgantown, Bill Berthy, Mr. and Mrs. Maurice G. Brooks, Fred C. Brooks, A. J, 
Dadisman, Earl N. McCue. 

From Wisconsin: 1|——West Bend, Marvin E. Vore. 

From District of Columbia: 2—Washington, Joseph D. Biggs, Wilma R. Stark, 

From Ontario, Canada: 2-—-Hamilton, Eric Bastin, Toronto, William W. H. Gunn. 


THE WILSON ORNITHOLOGICAL CLUB LIBRARY 
The following gifts have been recently received. From: 


Charles T. Black— | book, 10 pamphlets Museum of Vertebrate Zoology-——-1 pamph 
Donald E. Burton—I1l magazine let 

Betty Carnes—1 reprint, 1 magazine Margaret M. Nice—12 reprints, 1 book 
David E. Davis—29 magazines Walter P. Nickell—1 reprint 

Donald S, Farner—-28 magazines James L. Norman—1 book 

Gordon W. Gullion—1 pamphlet, 6 reprints Kathleen Deery de Phelps—1 book 

Karl W. Haller—1 pamphlet, 4 books H. H. Poor—29 magazines 

F. Haverschmidt—1] reprint Nathan S. Potter, I11—1 reprint 


J. J. Hickey—3 magazines Robert W. Storer—2 reprints 
L. Kelso—1 reprint Wendell Taber—7 books 
Ek. Kemsies and W. Randle—1 book James R. Tolman—5 magazines 


Margarette E. Morse—27 pamphlets and re- J. Van Tyne—2 pamphlets 
prints George J. Wallace—1l pamphlet 


This number of The Wilson Bulletin was published on October 29, 1954. 





Eprror or Tue Wison Butierin 


HARRISON B. TORDOFF 
Museum of Natural History 
University of Kansas 
Lawrence, Kansas 


Associate Eprror 
ROBERT M. MENGEL 


It.ustrations Eprror 
WILLIAM A. LUNK 


Sucegstions To AUTHORS 


Manuscripts intended for publication in The Wilson Bulletin should be neatly type- 
written, double-spaced, and on one side only of good quality white paper. Tables should be 


by use of appropriate statistical methods, these should be used. Follow the A. O. U. 
Check-List (fourth edition) and supplements thereto insofar as scientific names of United 
States and Canadian birds are concerned unless a satisfactory explanation is offered for 
doing otherwise. Use species names (binomials) unless specimens have actually been 
handled and subspecifically identified. Summaries of major papers should be brief but 
quotable. Where fewer than five papers are cited, the citations may be included in the 
text. All citations in “General Notes” should be included in the text. Follow carefully 


x 
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used in this issue in listing the literature cited. Photographs for illustrations 
sharp, ha contrast, and be on glossy paper. Submit prints unmounted 
i Do not write heavily on the backs of 
should be in black ink and their lettering 
uction. The Illustrations Committee will prepare drawings, 
’ directions, at a charge of $1 an hour, the money to go into the color- 
requested to return proof promptly. Extensive alterations in 

type been set must be charged to the author. 
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A Worp to Memsens 


The Wilson Bulletin is not as large as we want it to be. lt will become larger as funds 
for publication increase. The Club loses money, and the size of the Bulletin is cut down 
accordingly, each time a member fails to pay dues and is put on the ‘suspended list.’ 
Postage is used in notifying the publisher of this suspension. More postage is used in 
notifying the member and urging him to pay his dues. When he does finally pay he must 
be reinstated on the mailing list and there is a publisher's charge for this service. The 
’ Bulletin will become larger if members will make a point of paying their dues promptly. 


Notice or CuHance or Appress 


If your address changes, notify the Club immediately. Send your complete new address 
to the Treasurer, Leonard C. Brecher, 1900 Spring Drive, Louisville 5, Kentucky. He in 
turn will notify the publisher and editor. 
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